BACKI NG DEVI CE AND WELDI NG METHOD BACKGROUND OF THE | NVENTION 1. Field of
the I nvention The present invention relates to a backing device and a
wel di ng nmethod in which, during one-side automatic wel ding, a backing nenber
is pressed onto the underside of tack-welded steel plates to be wel ded

toget her along a wel ding groove. 2. Description of the Related Art
Cenerally, large steel plates are required for fabricating marine vessels.

Such a large steel platBACRINGtBEVECE ANDWiBtiDTHGt egetiber smal | er steel

pl ates. One-side wel ding equi pnent used for welding steel plates as

descri bed above includes a backing device that presses a backi ng nenber

al ong the back side of a welding groove forned in tack-wel ded steel plates

to be wel BACKGRGSNFOF THE INVENTION

1. Field of the Invention

The present invention relates to a backing device and a
welding method in which, during one-side automatic welding,
a backing member is pressed onto the underside of tack-
welded steel plates to be welded together along a welding
groove.

2. Description of the Related Art

Generally, large steel plates are required for
fabricating marine vessels. Such a large steel plate is
obtained by weldiﬁg together smaller steel plates. One-side
welding equipment used for welding steel plates as described
above includes a backing device that presses a backing
member along the back side of a welding groove formed in
tack-welded steel plates to be welded together.

For example, one-side welding equipment described in
Japanese Unexamined Patent Application Publication No. 2005-
319512 includes a flux-backing type first backing device and
a flux-copper-backing type second backing device, which both
press flux onto the back side of a welding groove formed by
joined steel plates to be welded togethef, a2 horizontally-
movable first frame on which the first backing device, and

the second backing device are mounted and a second frame



For exanpl e, one-side wel di ng equi pnent described in Japanese Unexam ned

Pat ent Application Publication No. 2005- 319512 includes a fl ux-backing type
first backing device and a fl ux-copper-backing type second backi ng devi ce,
whi ch both press flux onto the back side of a welding groove forned by
joined steel plates to be wel ded together, a horizontally-novable first
frame .on which the first backing device, and the second backing device are
mount ed andispesabrdl fecuily wdleoposhe dirsct Eyahel ovrhdesdadrd firamee. The
second frane accommodates a first flux collecting part in which flux dropped
fromthe faccomiraddtian addirmse ifduxokbdtectingdparsetonehidhixElant | ecting part
in which flux dropped fromthe second backi ng device. The one-side wel ding
equi prent dm&&%sfp@ﬂf Itihe fimstypagkingi devitatisatekinatdd ant d ongi t udi nal
directions of the first hacking device and the second backing device.

The first $RRMhEIHEYICE LardindePagtqgint whichkElex drorpadifiram the ret ai ns

flux and two first ai,r hoses that _raise the flux container with respect to
the first 9GRS PARKING SRYISSCKi FHEdB0PCELARCYEHANG SBHRIENR at o ¢ hat

retains the wo second.air .hoses that raise the copper plate with

£] d d.
respect tolr%cfl]éuucﬁs?g?t “'trltué‘né.up_lﬂymﬁ’hgegﬁ‘é?sﬂ&%t\A_%?‘ai%veeq"tﬂ t having such
a confi Qurald it JieR13 ARk BASCAR! AL FEXLECHLILRIPIREA Det PR e (i1 st

frame and t secon rame to nove the fIrst fTane ove e BELONT frane

such that Dosidd Hu4QRMy Yeviket he first backing device or the second backing
device is carried out fo position the first backing device or the second

backi ng devi ceTdier 6bY BaERYME Geviddi ML IIRY & gUteRr -BhRel bxxsuUppP! yi ng
device is noved in the longitudinal direction to supply flux into the flux

cont ai ner ewnwined hatopeeaipbatreuxSahseomentiyst Wit Hosadiainag air into
the first air hoses or the second air

raise the flux container with respect to the first frame.

The second backing device includes a copper plate that

retains the flux and two second air hoses that raise the

copper plate with respect to the first frame,

The one-side welding equipment having such a
configuration uses a position control device interposed
between the first frame and the second frame to move the
first frame above the second frame such that position
control of the first backing device or the second backing
device is carried out to position the first backing device
or the second backing device directly below the welding
groove. Then, the flux supplying device is moved in the
longitudinal direction to supply flux into the flux

container ox onto the copper plate. Subsequently, by

intreducing air into the first air hoses or the second air



hoses, the flux container or the copper plate is pressed against the wel ding
groove such that the flux is pressed onto the back side of the wel ding
groove, and welding is then carried out with a welder at the front side of

t he wel di ng groove. However, wi th one-side wel ding equi pmrent according
to the related art, the foll ow ng problens are known. In a second
backi ng device (corresponding to a backing nenber according to the present

i nvent i onhostsonehai fleusedsh e megligailie, coppetgptappeispbabeseéd ret ai ned at
t he upper side of the backing device in a secured state; therefore, when
bend def orgatheh thepwebdingigrddwe sheddl thlaat ehebéfloxeibepngssed ded and/ or
when vertical bending due to thermal strain occurs during welding, the

cont act ben#eehhehkacthweides pf athe ofelidingsgrobvpl arad waddinhg backi ng device
becones insufficient, and penetration bead failure, or burn through, which

i s an evefDABr 625ELFRURYE rith @ wWadedc@lr the fropkefidpecEopRer plate is
secured to ige upger si de of the backing device, buckling nmay occur in the
copper pl ¥Be94BE ¥6°%Pansi on of the copper plate by heat fromwelding. As a

It, th bet A I .and_the steel_ plat b
G 5 0~ ot gt S AT R R R T S Sl
packi ng deul.Cee beCagea-d NSUId | fl Aty RS, ABACNERLANRER. F 2l Ture, or burn
t hr ough, rch i's an eveh nore seriou alrure, nay occur.

Accordingly, wtqht &@ﬁc%n%h@b@ﬂe%%??@%ﬁfﬂ%d%@%tﬁhé]ﬂ‘igr el ated

art, there is a problemin that "a satisfactory I'n orm cannot”™ be

obt ai ned fBmb8e HEESFEik to the present invention) of one-side
welding equipment, a long copper plate is retained at the
upper side of the backing device in a secured state;
therefore, when bend deformation is present in the steel
plates before being welded and/or when vertical bending due
to thermal strain occurs during welding, the contact between
the lower surface of the steel plates and the backing device
becomes insufficient, and penetration bead failure, or burn
through, which is an even more serious failure, may occur.

When the copper plate is secured to the upper side of

the backing device, buckling may occur in the copper plate
due to expansion of the copper plate by heat from welding.
As a result, the gap between the copper plate and the steel
plates becomes uneven; the contact between the lower surface
of the steel plates and the backing device becomes

insufficient; and penetration bead failure, or buran through,

which is an even more serious failure, may occur.



SUMVARY OF THE | NVENTI ON The present invention has been conceived in

I i ght of such problens and provi des a backi ng device and wel ding net hod t hat
obtains a satisfactory welding formon the undersi de when one-side autonatic
welding is carried out. To sol ve the probl ens described above, the
backi ng device according to the present invention is used in one-side
wel di ng equi pnment that joins together steel plates to be wel ded together and
carries out wel ding using backing flux, the device including a backing
menber, wher ei ACCREdiagkyngwirtihbehe i ome teliode avdlatiltigngqudppentpl ate on whi ch
the backing flux is placed, the backing copper plate being di sposed al ong
the wel di MFISHRY tehdbe Feppsrd artinethent i igiradrablsuppor tchialie abacki ng
copper plate in such a manner that the backing copper plate is slidable in

t he direct??ﬁ?%ﬁaqﬁﬁ¥XM¥Q§ﬁﬁ&ggﬁBBWeFa%%GtWH%r tained weckiheg copper plate

I ncl udes qﬂ&%yral'ty of copper plate pieces, each copper plate piece being
j oi ned toge e ‘a joining nenber. Wth such a configuration, since the

backi ng copper

SUMMARY OF THE INVENTION

The present invention has been conceived in light of
such problems and provides a backing device and welding
method that obtains a satisfactory welding form on the
underside when one-side automatic welding is carried out.

To solve the problems described above, the backing
device according to the present invention is used in one-
side welding equipment that joins together steel plates to
be welded together and carries out welding using backing
flux, the device including a backing member, wherein the
backing member includes a backing copper plate on which the
backing flux is placed, the backing copper plate being
disposed along the welding groove, and a support frame
configured to support the backing copper plate in such a
manner that the backing copper plate is slidable in the
direction of the welding groove, and wherein the backing
copper plate includes a plurality of copper plate pieces,
each copper plate piece being joined together by a joining
membexr.

With such a configuration, since the backing copper



pl ate i ncludes copper plate pieces joined together, the backing copper plate
can bend at the joints, and thus, the entire backing copper plate can be
bent in the vertical direction. Therefore, even when there is bend
deformation in the steel plates, the backing copper plate can bend in the
vertical direction to follow the undersi de of the bend-deformed steel plates
since the | ower surface of the backing copper plate is pressed evenly al ong

the entireplargtihdliudese copplernglaoeppieéat foided djated:, thace the
backi ng copper plate can slide in the direction of the melding groove, even
when t he Baexddingy comper pllate thrrbehdyaexgladioidds, kackivrgsGopper pl ate
slides in the direction of the welding groove in response to the thernal
expansi on,entrigen dankingackppgrppsate ooan dbe thentstioelthd ateesiaad t he backi ng
copper plate are naintained. In this way, an even gap is provi ded between

t he backi rifx&siden.pl Fhergfereheeenecvhen sthare aiml bexsl slefegmationhe cont act
bet ween the back side of the wel ding groove and the backing flux becones
sati sfact orfy.the steed, PdargEr ethe HRACKIRY rRPRRED QL aRE) qaﬂc%@ﬂé 4D oi ni ng

br acket og:mhich a%%ﬁi Lng copper plLate pieces are placed, and _a joining pin
confi gur edR% YE&itt egjlﬁ AFRgRbFAcket I ow i gt iden fc SBsePepdat e pi eces
pl aced on Qi Nni_n racket by, bejn sed t hrough through hol es provi ded
in advance%et};%r#g'%g |53§5? Egﬁﬁgéegﬁ?c‘? h%’?gf%‘f% 5&}’}%%& as bﬁFiﬁ"Pﬁdi ng
part capa [ shi,di.ng_.a e ri, fr . U Wt h ch_.a

confi gur aﬁo?r?%rs%r]\'gglet %g #’%?%P%g ?r%?w%%? élhn%rfgﬁl}gge aer]t&irﬁ’l &Sngigcﬁgt and a
Joining pldheaBdcRinGe cBpBeol pALOY PRECLSHRSAY! dShll (HIC phiiEngou face of

the joining bracket; the joinhed copper plate pleces can eas ide in the

di recti on c@pplehie paakdi BENJEDPHE. iStive I@SMEd1d & DAGE R@1aeRRer pl ate does
not bend even when the copper plate pieces expand during welding, and the

contact betreese,t kechackeni dheobathengetoppar gpoeve eRErhdEL Pasipaatd | ux
beconmes even nore satisfactory. :
the backing copper plate slides in the direction of the
welding groove in response to the thermal expansion, and
normal backing positions of the steel plates and the backing
copper plate are maintained. In this way, an even gap is
provided between the backing copper plate and the steel
plates, and, as a result, the contact between the back side
of the welding groove and the backing flux becomes
satisfactory.

Furthermore, the joining member may include a joining
bracket on which adjoining copper plate pieces are placed,
and a joining pin configured to join the joining bracket and
the adjoining copper plate pieces placed on the joining
bracket by being passed through through holes provided in

advance, and a lower surface of the joining bracket has a



In the backing device according to the present invention, the support frane
may include a plurality of rails disposed in the |ongitudinal direction of
t he backi ng copper plate on the underside of the backing copper plate and a
support plate configured to support the rails. Wth such a
configuration, since the support frame includes rails and a support plate,

t he backi ng copper plate can even nore easily slide in the direction of the

wel di ng grpmiatﬁcud‘lsigaﬁla&'&ubhpabmé E8NEBLA i MPARAHY W %gﬁo%itd?r%ethe
S |

wel di ng groove and the backing flux becones even nore sfactory. The
backi ng devi cewdehosdehga t dien i e 1 dr)V &iilnicen tHRY jbihi Rr mémséede an air

hose i nterposed between the support franme and a support structure configured
t 0o suppor tindimdegppogpihingebrabkeni andics e digiirgy ¢dinf iagdr ednke @ress the
backing flux placed on the backing copper plate against the underside of the
wel di ng gRFQEEUginghparteas pravidedyorxpmndiowenhsuwdamecssedhair.
Wth such_a,cqnfi%;ration, since there is provided an air hose configured to
press t he J93d¥ngg bragkep) atbe ipined errehPlodepaiesest cangeanslyt he
undersi de qQf, the welding groove in the steel plates by expandi ng by
conpr esseddide 1PhEhgqALEEREHEN ofE t Hhe gl Badwexeavee bAskRngesvpper pl ate
and the st%%! aE%Les becones fas%.dFurther re, since_expansion is caused by
conpr essed ACHBIp FREBPRP+BT T e9R%H MR- gfé’iq PVAG woeBdthe &EPRSYing t he
air pressyke.in L% he_air .hose. As esult, the contact between the back
si de of tﬁ%gﬁgl i §eér853%nan uf+ﬂ3tﬁ§;§*ﬁfﬁlﬁfg'ﬁ o FOBT8FEnPRbYEEN
satisfact Q% back side of the welding groove and the backing flux
becomes even more satisfactory.
In the backing device according to the present
invention, the support frame may include a plurality of
rails disposed in the longitudinal direction of the backing
copper plate on the underside of the backing copper plate
and a support plate configured to support the rails.
With such a configuration, since the support frame
includes rails and a support plate, the backing copper plate
can even more easily slide in the direction of the welding
groove. As a result, the contact between the back side of
the welding groove and the backing flux becomes even more
satisfactory.
The backing device according the present invention may
further include an air hose interposed between the support

frame and a support structure configured to support the

support frame, the air hose being configured to press the



The backi ng device according to the present invention may further include an
el evating device configured to nove the support structure upward and
downwar d, wherein, when the backing nenber is noved upward to the upper edge
of the backing copper plate by the el evating device, the gap between the
backi ng nenber and the steel plates may be set smaller than or equal to 75%
of the maxi mum expansi on di aneter of the air hose and the air pressure of

the air heaekitgsetukepteesdOofScebdbibindTopper plhitk againat the
configuration, since an elevating device that noves a support structure

upwar d antindewswdedofs ther eeldidy evesverteh tiHee stieed| pihaeesbgr e di sposed
above the backing device, by |lowering the elevating device, a space that
al | ows spreapangiog becbupkésged|adxonto the upper surface of the backing
copper plate can be ensured. Furthernore, when the gap between the backing
copper pl ate aRithhsuch ce|cqnfimirstdan.t siince phedet denprevided@n by novi ng
the el evating_ device after spraying the backing flux, the backing flux
pl aced on3FehpaekrRBIEERPRd FP BECFS Hhe akiagaifdex PRacefcen phetes in a
sati sfactory nanner, and ihus, t he contact between the ggcg iide of the

[

vel di ng gPE&¥FeNgnGOPRET HREATR LIRS bdfeRdartdso P $A ¥radindy. A
wel di ng nmet hod accorgding_to,th resent_inventio in which lding is

oo vl od DereRyenso RRefetf) P tlE N lesmntiling By ombteBBef atF 2 pondi ng
t o ( ! . t v .

P ong o s HSLSEAEAY, BECPRL Wag BckldR RBRCho REpRER A A 02
noving a Qﬁakicpa %EBB@%EA%& ﬂ?eff]xg.ﬂ t d GOl e, 059Que 1 n the steel

pl ates by an el evating devi ce, acki Mg copper plate "having a length

| arger thaRoahse8Hak st fahibed ! B Atdnpieddis Wl UhedE2R48 ;i nbl es$tg backing
flux placed on the front surface of" the backing copper plafe by expandi ng an

air hose wahhbeoBREEIFEddFhsted] BEtadustiify aie RASE phelsRrentAbRased
bet ween a support frame configured to support the backing copper plate noved
upwar d by thkeeadkehaseng Aevaceesnk a tshepparit ety beicweenc ehii paekd to

side of the welding groove and the backing flux becomes even

more satisfactory.

The backing device according to the present invention
méy further include an elevating device configured to move
the support structure upﬁard and downward, wherein, when the
backing member is moved upward to the upper edge of the
backing copper plate by the elevating device, the gap
between the backing member and the steel plates may be set
smaller than or equal to 75% of the maximum expansion
diameter of the air hose and the air pressure of the air
hose is set between 0.05 and 0.5 MPa.

With such a configuration, since an elevating device

that moves a support structure upward and downward is



support the support frane; and carrying out one-side welding by a wel der of
one-si de wel di ng equi pnent. Through the steps of noving a backi ng
copper plate upward by an el evating device and pressing the backi ng copper
pl ate and backing flux placed on the front surface of the backing copper

pl ate by expanding an air hose, the contact between the back side of the
wel di ng groove and the backing flux becones satisfactory. Si nce the

“backi ng deyicRig deeCoedeAdwhent BRe PEESEN DI NNt N dikploedas aBoPackh@g copper
pl ate that has a backing nenber with a mnimumlength |arger than or equal

to the | engidkiok devekdi NByQloeyeinddchidadl dveatcionsideitced af spapkural ity of
j oi ned copper plate pieces and a support franme that supports the backing
copper pl atmt maldowksi dabhgingnoértha sadksiadtlony amelodithg hippercan be
obt ai ned on the undersi de when perform ng one-side automatic wel di ng.

| n the baskinfgceevifcthacbarking coppémr mraseman hecenisumedsi nce a j oi ni ng
bracket having a protruding part on the | ower surface and a joining pin are
provi ded, Burdheypeser WhaRethacPag cketrvren el haaupgocPPpEat BlakfA air hose
is provided, and an elevating device is provided, a satisfactory welding
form can B&%BEE Fe8S4nPLARSENYE ¢ HEL R PYRISTEMiIRGdoKaNgEdEY aut omat i ¢
wel di ng. .VWtthhe meldlng %Ethod a cordiqgito the present igxention,
through t MEVaPEpEREr SABYRRINE BRERTRG dipraying the backing flux,

the backing flux placed on the backing copper plate is
pressed against the steel plates in a satisfactory manner,
and thus, the contact between the back side of the welding
groove and the backing flux becomes even more satisfactory.

A welding method according to the present invention, in
which welding is carried out by moving steel plates to be
welded to a position corresponding to a backing device and
pressing a backing member of the backing device along a
welding groove in the steel plates, the method includes the
steps of moving a backing copper plate upward toward the
welding groove in the steel plates by an elevating device,
the backing copper plate having a length larger than or
equal to the length of the welding groove; pressing backing
flux placed on the front surface of the backing copper plate
by expanding an air hose with compressed air injection, the
air hose being interposed between a support frame configured
to support the backing copper plate moved upward by the

elevating device and a support structure configured to



pl ate upward and pressing backing flux placed on the front surface of the
backi ng copper plate by expanding an air hose, the contact between the back
side of the welding groove and the backing flux becones satisfactory. BRIEF

DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a sectional view of a backing
devi ce and one-side wel di ng equi pnment (not showi ng a wel der) according to
present invention; Fig. 2 is perspective view of a backing nenber in

t he backi ngupieseC & RCeRbbRY Feahle aﬁ&seﬁf%m@mdtorbne-side Reddidgi s an
expl oded perspective view of the backing nmenber in the backing device
accordi ng By 4 Meldeaseft onevelieowelding ediiismer®A and 4B illustrate the

backi ng nmenber in the backing device according to the present invention,
where Fig. 4A Thraughanhei sevepanof Favind d daxkimenicoppew, plate
upward by an elevating device and pressing the backing
copper plate and backing flux placed on the front surface of
the backing copper plate by expanding an air hose, the
contact between the back side of the welding groove and the
backing flux becomes satisfactory.

Since the backing device according to the present
invention includes a backing copper plate that has a backing
member with a minimum length larger than or equal to the
length of a welding groove and that is constituted of a
plurality of joined copper plate pieces and a support frame
that supports the backing copper plate in a slidable manner,
a satisfactory welding form can be obtained on the underside
when performing one-side automatic welding.

In the backing device according to the present
invention, since a joining bracket having a protruding part
on the lower surface and a joining pin are provided, the
support frame includes rails and a support plate, an air
hose is provided, and an elevating device is provided, a
satisfactory welding form can be cbtained on the underside
when performing one-side automatic welding.

With the welding method according to the present

invention, through the steps of moving a backing copper



Figs. 5A and SB illustrate the backing nmenber in the backing device
according to the present invention in states noved upward and downward,
where Fig. A is a schematic view of a state before a backing copper plate
Is pressed against steel plates to be welded, and Fig. 52 is a schematic
view of a state in which the backing copper plate is being pressed by the
steel plates; Fig. 6 is a perspective view (not show ng steel plates to be

wel ded) ofpnnas aiéﬁia_z\aelafﬂdngregsiﬁgenacmﬁgrﬂlﬁw BIaddie dif @ERNELoRxeNti on on
whi ch a backing device is placed; Fig. 7 is a sectional view of Fig. 6; and
Fig. 8 is sursfidd @Mithd Sacking kapipetrd pdateCByaaspan@i sy den el i hgse,

equi pnent (not showi ng a wel der) according to anot her enbodi nent of the
present i mientdomrtact between the back side of the welding groove and

the backing flux becomes satisfactory.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a sectional view of a backing device and one-
side welding equipment (not showing a welder) according to
present invention;

Fig. 2 is perspective view of a backing member in the
backing device according to the present invention;

Fig. 3 is an exploded perspective view of the backing
member in the backing device according to the present
invention;

Figs. 4A and 4B illustrate the backing member in the
backing device according to the present invention, where Fig.
4A is a plan view, and Fig. 4B is a front view;

Figs. 5A and 5B illustrate the backing member in the
backing device according to the present invention in states
moved upward and downward, where Fig, 5A 1s a schematic view
of a state before a backing copper plate is pressed against
steel plates to be welded, and Fig. SB is a schematic vieﬁ
of a state in which the backing copper plate is being
pressed by the steel plates;

Fig. 6 is a perspective view (not showing steel plates

- 10 -



DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Backi ng Devi ce A backi ng

devi ce according to an enbodi nent of the present invention will be described
in detail with reference to the drawings. In this enbodi nent, the

| ongi tudinal direction is a direction parallel to a welding groove in steel
pl ates to be wel ded together, whereas the width direction is a direction
orthogonal to the welding groove on a plane of the backing steel plate.

As illustnyd e kR1bed) &f anéaskaaggdﬁyisz ebflidelidiargolraihfer 8r egent

invention is a device that carries out welding (such as one-side subnerged

arc wel di niedésitndnbaskisg bhuwhidiea hcdting dRiiee 1@ plakadaluded in

one-side wel ding equi pnment 1 that joins steel plates E and E to be wel ded

t oget her of whFtl§.eachs sa deedisidrial oriz@v mfl eig.. €heahdcki ng device 10

according to the present invention has a backing nmenber 11. The backi ng

menber 11 is aFhenb@rizsedsdariqnadssiiey tife abdekknggf Haxitchaand sopeaced
side welding equipment {not showing a welder) accoxding to

another embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Backing Device

A backing device according to an embodiment of the
present invention will be described in detail with reference
to the drawings. In this embodiment, the longitudinal
direction is a direction parallel to a welding groove in
steel plates to be welded together, whereas the width
direction is a direction orthogonal to the welding groove on
a plane of the backing steel plate.

As illustrated in Fig. 1, a backing device 10 according
to the present invention is a device that carries out
welding (such as one-side submerged arc welding) using
backing flux. The backing device 10 is included in one-side
welding equipment 1 that joins steel plates E and E to be
welded together of which each side is 10 to 30 m long.

The backing device 10 according to the present
invention has a backing member 11. The backing member 11 is

a member used for pressing the backing £lux that is placed

- 11 -



on a backi ng copper plate along the wel ding groove Mon the underside of the
steel plates E and E, which are disposed in contact. As illustrated in Fig.
2, the length Li of the backing nmenber 11 is a mininumlength that is
greater than or equal to the length L2 of the welding groove Mof the steel
plates E and E. Since length Li is such a length, the backing nenber 11 can
supply backing flux along the entire I ength of the welding groove M during

R R e o

formis obtained on t ustrated In Fi 3, 4A,

and 4B, thgacdidy) SR stleinphtdes 8 Qﬁ&kﬁpgﬂﬁ%{’%&éﬂcﬁs%o%%daﬂﬂ a
support franme 16. The backi ng copper plate 12 1s disposed al 6ng the wel di ng

groove m cioridurtst eals ghaugsrhraadif rid. i 3, constidngad 1of oF phisral ity of
copper plate pieces 13, which each have a predeterm ned |length L3 (for
exanpl e, hedokiay hnbard 130DsE) mandman el engtie dkHaxgel d pfeardelzh ghainni ng
menbers 14. The joining nmenber 14 includes a joining bracket 14A and
j 0i ni ng piaws il end thectlengshoL2adf othe mge bdiope rgmicatee Micicaehel3 are

pl aced on the joining bracket 14A; and, to join the joining bracket 14A and
adj oi ni ng sxRsdeplatase piavdeE. 135inhe Lengtmglhiis sl joilengtd,j shei ng
bracket 14A and the copper plate pieces 13 are passed through through holes
13a and 1A®Rcking memhest dlaSRre SHEPLY| baaking 5&?@ rAleiney the eRtizad be

provi ded on the bottom surface of the hoining bracket 14A al ong the support
frame 16. tength of the welding groove during welding in the steel

plates E and E. As a result, a satisfactory welding form is
obtained on the underside.

As illustrated in Fig. 2, 3, 4A, and 4B, the backing
member 11 includes a backing copper plate 12 and a support
frame 16. The backing copper plate 12 is disposed along the
welding groove M of the steel plates E and E and is
constituted of a plurality of copper plate pieces 13, which
each have a predetermined length L3 (for example, between
100 and S00 mm) and are joined together with joining members
14.

The joining member 14 includes a joining bracket 14A
and joining pins 14B; end sections of adjoining copper plate
pieces 13 are placed on the joining bracket 14A; and, to
join the jeining bracket 14A and adjoining copper plate
pieces 13, the joining pins 14B join the joining bracket 14A
and the copper plate pieces 13 are passed through through

holes 13a and 14Ac. It is preferable that slidable
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Specifically, each of the copper plate pieces 13 has through holes 13a
formed in the width direction at both end sections in the | ongitudinal
direction for joining adjoining copper plate pieces 13. The joining bracket
14A has a bottom part 14Aa on whi ch adjoi ning copper plate pieces 13 are

pl aced and side parts 14Ab that are provided vertically at both edges of the
bottom part 14Aa. The bottom part 14Aa is substantially the same |ength as
the length of a single copper plate piece 13 in the width direction. A

pl ural ity pfotmatimngd pagtsaliadlBédprevidediaedn ddrdmoisefaser b&ce of the
bottom part 14Aa at positions corresponding to a plurality of rails 17 when
t he backi rdhecgmising dbracketi 343 uphong ethdysupporsufprame fléane 16, as

descri bed above. The di stance between the protruding parts is slightly
greater than t Bpegifigatlyeach vieerrheheanpars plese piaapbel3dthasdi st ance
between the protruding parts is 132 nmand the distance L4 between the rails
is 131 nmYFeagh yeles 133 fgrmedpin  theovidbh HEASSAS athdoshoenddi ng
parts 14Ad and rails 17 are provide he hej ght_of the side parts 14Ab is
subst ant i A9GFEFFar Y FRERLOP FER?[‘\H%SI ofIl?erFet’ég‘ppfé?r FIedPd g @88d91RANIELch of

h id Ab has .th h ] di h h h
b 90 CoRREr BiReR Biales s ooths TR AL et g s’ B choor o | n
t Tt i i oLNi . { i 13, | i d
ComL At o AR DRk 99AA0n Wh oLl AL SAORGE BBl BhSEE®pllel 951 10, S0
the joini ggeb;,tafa%eh 146 sgag Baged gy fher L A0 ggao%dﬂe B, Gl Rgve a

| ength substantially equal to e length o pper plate preCés 13 in

the widthadi 1Reh @dgeshb@UBhe! BEt £ bt et NOiARS. 1380 c r te
pi eces 13aénd t he tﬁsough ho?es 14Ac of -t he side par%?k?%gbgg t%gh?oining

bracket 144 sWbekahhealQpPehepbithe® De1RRas ald e 1THRA b2dabgihfeesupport
frame 16, the protruding parts 14Ad of the joining bracket 14A are gui ded by

the rail s cbppardpdaeceppieest 28 inorheloridih niiddcriidnhe papllaridlityn this
way, the copper plate pieces 13 can slide in the direction of the welding
groove of dfhpreteedipgapestE bédid B s ipwvideahgrt udiendotdionesurdacef t he

j oi ned copper plate pieces 13. As a result, during welding, the joined
copper pl &fethecboston past| y4hn\at peiirians anrresponding wel di ng groove,
and consequent |y, good contact between the steel plates E and E and the
backi ng f Pd%¥*Reifi AfaFRéds Fhevenrdie Packing farpey RARGENd2f d6mis
obt ai ned on the_ u dgrsige. Thgrbacking fltaéi s .pl aced on the upper
surface of'PRETHEEKPHgTEBPPRPPRFatEFaARE Hive afiAEST 2peveypplFPed to the

Suppl yi ngSueEEnss PasaCRn P BRI T el SBRRE M 6%Ba kR g copper
plate 12 %Bgnngﬁgbhgskgnce L4 between the rails (for example, the

distance between the protruding parts is 132 mm and the

distance L4 between the rails is 131 mm (see Figs. 3, SA,

and 5B)). The same number of the protruding parts 14Ad and

rails 17 are provided. The height of the side parts 14ab is

substantially equal to the thickness of the copper plate

pieces 13. Each of the side parts 14Ab has through holes

14Ac corresponding to the through holes 13a.

The copper plate pieces 13 are joined together by
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the longitudinal direction of the backing copper plate 12 by being driven by
an endl ess chain or the like. As descri bed above, the support frane 16
supports the backing copper plate 12 in such a manner that it is slidable in
the direction of the welding groove. The support frane 16 preferably
includes a plurality of rails 17, which support the backing copper plate 12
and are di sposed at predeterm ned outer intervals L4 (for exanple, between

50 and 300 %g#ﬁ(y t 9 PREr i S -1 As
descri bed %g%%%?%eﬂ} alls ft%c Sth}%d%ngihg%?%??ﬂd?ﬁgé%%é{%éﬁsﬁﬁe% he j oi ni ng
nmenber 14 spghe thdcdda oAk iPlAkagRI 86661id8s ] Of NEtk ta@giiepltd he
joining nenber 14 are slidable in the direction of the welding groove. In
Fig. 3, tvwoiédés s1ilimrcdrtdadctsionatdd bbasbfagarbOVENL of tHHeejcinimy e rails
17 may be provided. Furthernore, the support plate 19 is constituted of a

| ong pl at ebyacivetierirl gl phesdng thel goghbngfpine 1w divigi gl deie N I n
this way, the plate pieces 13 are joined together by the backing copper
plate 12 ahengtie sitvkiang iedipeequikdt tolgheslengabb® wheonpoder wlarert frane
16 without being secured thereto; therefore, when the backing copper plate
12 is presBieregalhsin tthe stiseh gizeesienanthmughethaciirepglogpdesl ate 12
slides in the direction of the welding groove, providing an even gap between
t he backi anq:dﬁ)é}hﬂﬂqﬁ@@plate pieces 13 and the through holes 14Ac

of the side parts 14Ab of the joining bracket 14A. When the
copper plate pieces 13 are supported by the support frame 16,
the protruding parts 1l4Ad of the joining bracket 14A are
qguided by the rails 17 and are prevented from detaching from
the rails 17. In this way, the copper plate pieces 13 can
slide in the direction of the welding groove of the steel
plates E and E, i.e., longitudinal direction of the joined
copper plate pieces 13. As a result, during welding, the
joined copper plate pieces 13 easily move in the direction
of the welding groove, and consequently, good contact
between the steel plates E and E and the backing flux is
maintained. Therefore, a satisfactory welding form is
obtained on the underside.

The backing flux is placed on the upper surface of the
backing copper plate 12. The backing flux is supplied to
the upper surface of the backing copper plate 12 by a
hopper-shaped flux supplying unit 29 (see Fig. 6}, which is

disposed above the backing copper plate 12 and movable in
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‘and the steel plates E and E. The backi ng copper plate 12 can bend at the
joints, allowing the entire backing copper plate 12 to bend in the verti cal
direction. Accordingly, even when there is bend deformation in the steel

pl ates E and E, the backing copper plate 12 can bend in the vertical
direction to foll ow the underside of the bend-defornmed steel plates E and E
since the I ower surface of the backing copper plate 12 is pressed evenly

al ong t he mrt idomdliengtinaof di becbacki of clpisickimi echperAplareestl by
satisfactory contact of the backing flux and the back side of the welding

groove M ikeinghidevsgn by anAsndlésstchdin omn thegLlik®A and 5B, the backing
apparatus according to this enbodi nent of the present invention preferably
i ncl udes air hd8edessribed abeve nttdrepEnwpdrst feamet b6 supportsfthase 16 and a
support structure 20 supporting the support frane 16. The air hoses 25
are di spod@Fkingn§oPRETcRiRFR f%mgm hBRh tah enanmszothatty dve is6sadndahie
expanded g¥lc§gpressed_air %o nove the backing copper plate 12 upward, or
more specitfi E&F FLEREFEOPNEL sHRD ORI ingd e Ronaridrer SMBRPFE £5a0Be support

| aced on top of the backing copper

;féggtT;eﬁgoﬁFggggﬁgggg?ﬁgfuggéK%H%E&%ﬁﬁigkﬁ°§Iﬁ??k?l&anWBFSBve Min the
owever, PREPEETEPe PALR Ay (e 8BPSE Fiad i jand ar BlepRgeadst  ne backing
rame on ShCeRcrEaipad, SHLEE LRBEGn 2 1o (thiS SlRBe, BEEHERHcBaupport”
ongi tudi el o Loty ononf # peapls SARE ) Fhc SufEbERd B Balil ) ¢t
are vertigally disposed at both edges of the top plate 23 in the width

direction, and a bottomplate 21 that joins the side plates 22 and 22.
As described above, the rails 17 guide the protruding

parts 14Ad of the joining member 14 such that the copper
plate pieces 13 joined together by the joining member 14 are
slidable in the direction of the welding groove. In Fig. 3,
two rails 17 are illustrated. Instead, however, three or
more rails 17 may be provided. Furthermore, the support
plate 19 is constituted of a long plate provided along the
entire length of the welding groove M.

In this way, the plate pieces 13 are joined together by
the backing copper plate 12 and the backing copper plate 12
is slidable along the support frame 16 without being sgecured
thereto; therefore, when the backing copper plate 12 is
pressed against the steel plates E and E, the backing copper
plate 12 slides in the direction of the welding groove,

pProviding an even gap between the backing copper plate 12
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The air hoses 25 are disposed on top of the top plate 23 along the entire

| ength in the I ongitudinal direction of the backing nmenber 11. As
illustrated in Fig. 1, the bottomplate 21 is supported by backing rollers
27a that are disposed on top of an elevating frame 27. Thus, the bottom

pl ate 21 does not have to be provided along the entire length in the

| ongi tudinal direction and just has to have a predeterm ned | ength for being
support ed t Racki NG 1a@lalse S a I rg+20 noves
hori zont alﬁdl% he V\/Ild%%a?ilerse?t f%% gn hﬁﬁle &%(ng ro Fit‘pee:% LJéj'(7\at<':15éb§§'2be| ng
driven by gafirbefidGtRHRAAGIMEEN0L1SEANAY b ik 1 1 I8laS RN cRpgRgement unit
that engages with the bottom plate 21. The backing device according to
this enbodplerd X ticheepdedianthenveptieal pdefesuidy. | mdduieingisyat i ng

gui des 24 that stabilize the upward novenent of the backing copper plate 12
by the ai reversede2b thspeciisi dahllydeffoveathen sippoid sydad elhtesp®ard whil e
mai ntai ning a horizontal state. Mul tiple elevating guides 24 are

di sposed aandrfaddther hagskdngnceppar splate hb2 | canyibentl nixl the owxitdcadf the air
hoses 25 di sposed on top _of the support structure 20. Wen two air hoses 25
are provi dPeFquﬂémelt@vé{éﬁltl@WgﬁilGeﬁnéﬂrm@e P& prhe dbdreddefiormed steeBoses 25,

wher eas, when onI one _air hose 25 .is provided, the elevating guides 24 are

di sposed @l3dth Kiagss Eosipge she ﬁ6§%r2§u¥#ﬁQ?mP@MQRQ1hﬂQN%ﬂs 6RPPRSt
h . f. th d t f th | i 24 d
CoCt he su;ﬂ)lc?rttef R S wfw@%éﬁ%nﬁo%@es tpe12  and t he
th d , di h | th | at
5551 e Y SoBpR BIREE 10 AP, %”' G o RETAAIR, RtiRak P 0, 1 ©

L1, 2URone Al BstRon iRl SOELBLAL W L SR i
M is achieved.

As illustrated in Figs. SA and SB, the backing
apparatus according to this embodiment of the present
invention preferably includes air hoses 25 that are
interposed between the support frame 16 and a support
structure 20 supporting the support frame 16.

The air hoges 25 are disposed along the entire length
of the support frame 16 and are expanded by compressed air
to move the backing copper plate 12 upward, or more
speéifically, move the support frame 16 upward relative to
the support structure 20, such that the backing f£lux placed
on top of the backing copper plate 12 is pressed against the
underside of the welding groove M in the steel plates E and

E. Two air hoses 25 are illustrated in Figs. 5A and 5B.

However, the number of air hoses 25 is not limited so long
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The "el evating guides 24 are constituted of, for exanple, rod-like nmenbers
and each have a length sufficient for sliding and all ow ng the backing fl ux
pl aced on the backing copper plate 12 to press the underside of the welding
groove M The el evating guides 24 nay have stoppers (not shown), which have
a dianeter larger than the guiding holes, on the other end sections. As
illustrated in Fig. 1, the backing device 10 according to the present

i nvention aian:Héd%%cﬁFﬁﬁ| @M?%éfgpﬂ&yé CE2 ZadBd bV upvaRart structure 20
upward and downwar d. en e backing nenber 11 is noved upward to an upper

edge 12a of th?h§a§ﬁ%p@rt§0ém.fcdﬂﬁ @0ld by thamel epabhiendenstce 26, it is
preferable that the di stance D between the backing nenber 11 and the steel

plates E hackthgstehbeRalliisisogited esn tiha) wp.equile sappb¥rof the nmaxi num
expansi on dianeter of the air hoses 25, and the air pressure of the air
hoses 25 Bersetumet BOnitbkudesgefaf dxdipley @& TopgPplateec2Bi gsteSAingnd 5B).
It is preferable that the el evating device 26 be di sposed inside the

el evat i ng ity &Zive 2pngachdgnal céirecricn ioh B Pagkinigamenbser Lbedsbétow. The
el evating frame 27 is disposed directly bel ow the support structure 20,
noved upwPldt&sd2doaRdard Fhat RIycrertigaldiy sisposedand bapbortgesby t he

el evating device 26. The backing rollers , ,
of the top plate 23 in the width direction, and a bottom

plate 21 that joins the side plates 22 and 22.

The air hoses 25 are disposed on top of the top plate
23 along the entire length in the longitudinal direction of
the backing member 11. As illustrated in Fig. 1, the bottom
plate 21 is supported by backing rollers 27a that are
disposed on top of an elevating frame 27. Thus, the bottom
plate 21 does not have to be provided along the entire
length in the longitudinal direction and just has to have a
Predetermined length for being supported by the backing
rollers 27a. Then, the support structure 20 moves
horizontally in the width direction on the backing rollers
27a by being driven by a driving mechanism (not shown),
which includes an engagement ﬁnit that engages with the
bottom plate 21.

The backing device according to this embodiment of the
present invention preferably includes elevating guides 24
that stabilize the upward movement of the backing copper

plate 12 by the air hoses 25, specifically, move the support
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27a are disposed on top of the elevating frame 27. The el evating frane
27 is a substantially box-shaped frame formed by joining shaped steel and
pl ates and has a |lower frame 27b extending in the width direction, side
frames 27c and 27c forned at both ends of the lower frame 27b in a

| adder-1i ke shape, and paired cl anped plates 27d and 27d i nterposed between
the side frames 27c and 27c. The paired cl anped plates 27d and 27d clanp the
backi ng roplates LY apgwartkiwhg leemaiatednbygaa phexdietantd hextatiest ance in t he

| ongi tudi nal direction. The | ower edges of the clanped plates 27d and 27d
are in contact Malitipdededeppdingt treidepe?4 etite ddfspddsedelagvat i ng devi ce 26.
The paired clanped plates 27d and 27d are disposed in parallel at

pr edet er ni PRRASYREMAGS iteryalreigntheel pRggtpdnalk il zgatdan afeshe7c and
27c. The el evating device 26 is passed through the | ower franme 27b. In

the backi TR AP URPFEE: QRCECD BBt TREnSHFRCBa i THF ebHhéé pl ate 12
The Upper 'BERfL Gk R HRE5ac8 AGCCBBBE Sphar th 2 LSBT G Adovi ce. 26
's set as gfgléggﬁosed between the air hoses 25, whereas, when only

one air hose 25 is provided, the elevating gquides 24 are

disposed on both sides of the air hose 25 in the width

direction (not shown}.

One of the end sections of the elevating guides 24 is
secured to the support frame 16, which supports the backing
copper plate 12, and the other end sections are passed
through quiding holes formed in the top plate 23 in the
support structure 20. When the air hoses 25 expand or
contract, the support plate 19 moves upward or downward
while keeping a horizontal state according to the guiding of
the elevating guides 24.

The elevating gquides 24 are constituted of, for example,
rod-like members and each have a length sufficient for
sliding and allowing the backing flux placed on the backing
copper ﬁlate 12 to press the underside of the welding groove
M. The elevating gquides 24 may have stoppers (not shown),
which have a diametexr larger than the gquiding holes, on the
other end sections.

As illustrated in Fig. 1, the backing device 10
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As illustrated in Figs. 5A and 5B, when the distance D between the backing
copper plate 12 and the steel plates E and E exceeds 75% of the nmaxi num
expansi on di aneter of the air hoses 25, the distance Dis too |arge, causing
a reduction in the pressing force of the backing flux against the welding
groove M due to expansion of the air hoses 25; as a result, failure in
penetration bead and/or burn through are nore likely to occur. Therefore, it

i s pref er ateoidialg the thieSpaeeent baveneléerindnmes Aqualeviaditg of the
maxi mum expansi on di aneter of the air hoses 25. I n the backi ng device

10, the aideyiemsA6 enciihignghexpappoon strodeures r2dhageaab dmd set as fol | ows.
When the air pressure is snmaller than 0.05 MPa, the pressing force of the
backi ng f |dpwragpaichst WHea whledbagkingomenher s1kned Imoeesd aipwasd tto faai lure in
penetration bead and/or burn through are nore likely to occur. When the air
pressure SRRRXILAFES 1gRa oft khepbasking ¢opper (dlate Jadkt diecopper plate 12
against the steel plates E and E is too_|arge, causing the steel plates E
and E to I$¥¥Vapindadeyicesdbr, iheld BFRERI#R-e Sthak che iddisranseodcur .

Therefore,_ it is preferable that the_air pressure be hetween 0.05 and 0.5
%tqqqual}ea?:g& TROFMETPer 1f ard the Fthfle RIRRES Fe DSadREng device

MPa.
10 accordi tQ.t.he .present i entjon includ fl caollecting.unit 28 in
whi ch use ahc%hr?g: fll%u;i%sg%gﬁgérok a%f?’ére%?%d?rrfb ﬁ"%e Q/#elt&%ﬁ' e Mis

|1 ect ed. | gt | ' ' e di; L3 e th
col | ect ot il il QPG| B9 VAL o28 héaed Ofs S| Se UisPRagl iyl de he

el evati ng I'nc es a taperé Spreading

UERS" o ber P 48] SRRl AL B008 K IR SO it o1 200
MPa (see Figs. SA and SB).

It is preferable that the elevating device 26 be
disposed inside the elevating frame 27 having a
configuration such as that described below. The elevating
frame 27 is dispesed directly below the support structure 20,
moved upward and downward in the vertical direction, and
supported by the elevating device 26. The backing rollers
27a are disposed on top of the elevating frame 27.

The elevating frame 27 is a substantially box-shaped
frame formed by jeining shaped steel and plates and has a
lower frame 27b extending in the width direction, side
frames 27c and 27c formed at both ends of the lower frame
27 in a ladder-like shape, and paired clamped plates 27d
and 27d interposed between the side frames 27c and 27¢. The

paired clamped plates 27d and 27d clamp the backing rollers

27a by being separated by a predetermined distance in the
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One- si de Wl di ng Equi pnent One- si de wel di ng equi pnrent according to an
enbodi nent of the present invention will be described bel ow. Accor di ng
to Figs. 1, 6, and 7, one-side welding equi pment 1 preferably includes a
backi ng device 10, a nounting frame 104, a delivering/securing unit 105, and
a wel der 30. Each configuration will be described below. Since the backing
device 10 is the sane as that described above, description thereof wll not

he repeat etbngitudifal ldigectabad | thé Jowdr édfedmmidHyg diaapRdal04 has a
concave cross-section and is forned of squared steel |ogs. The upper side of

t he nmount ipiptfesarnrd @hd 27dparedinasdntier batk nghdl estipi A0 dhe sppeer t ed
I nside the nmounting frame 104. The nounting frame 104 extends in the
| ongi t udi redgadiafeatheorlefrathagbdekiog 2€vi cEhd Qoaiblead nolampenriy pllaaes 104
i ncludes two nain beans 104a arranged in parallel in the |ongitudinal
di rection,2%d jasichi2¥g lseemdiepbsedainj panglléh at predetermined
intervals along the entire length of the side frames 27c and
27c. The elevating device 26 is passed through the lower
frame 27b.

In the backing device 10, the distance D between the
backing copper plate 12 and the steel plates E and E when
the backing member 11 is moved upward to the upper edge 1l2a
of the backing copper plate 12 by the elevating device 26 is
set as follows.

As illustrxated in Figs. 5A and 5B, when the distance D
between the backing copper plate 12 and the steel plates E
and E exceeds 75% of the maximum expansion diameter of the
air hoses 25, the distance D is too large, causing a
reduction in the pressing force of the backing flux against
the welding groove M due to expansion of the air hoses 25;
as a result, failure in penetration bead and/or burn through
are more likely to occur. Therefore, it is preferable that
the distance D bhe smaller than or egual to 75% of the
maximum expansion diameter of the air hoses 25.

In the backing device 10, the air pressure during

expansion of the air hoses 25 is set as follows.

When the air pressure is smaller than 0.05 MPa, the
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per pendi cul ar manner, the main beans 104a and 104a, a joi ning beam 104c t hat
i s di sposed orthogonal with the joining beam 104b, auxiliary beans 104d and
104d that are disposed in parallel at the upper side of the main beans 104a
and 104a, and cantil ever beans 104e that protrude fromthe auxiliary beans
104d and 104d toward the opposite side of the backing device 10. At the

| oner side of the joining beam 104b of the nounting frame 104, a carri age
part 108 ipressingcthrcehe et bagkingn§luglagaimst i the heeldidtch . di rection
of the backing device 10 by noving the carriage part 108 on a plurality of
rail 107 ($¥ePYR 1 B Maldos@$ anrBauALEL efaihuraeln prperiwian desskt i on of
t he backing device 10 at predeterm ned_intervals. As illustrated in

Fig. 1, t T \RHETh Fhaquahy gFeuRpPre1dskedy dFepec@dr on W &h8 133&ty beans
104d of th ti f 104 t [ tall t teel plat E and
£ at the RFERESIGce i sty Ew DESTBLARGEIRE (KGHE PR v ng
roller 105 and_ a net, devi.ce 1ggb. én uxiljary. rolé 106 is di sposed on
the canti | SRR DI 04 SHi0RE MEGnCHRGTT PAREST TR 07 R e del

of the'St opl gl 265, B AHE Bk ckhe, Qnngg  QASECUL g 1 RS
illustrated I Figs. an&' , tNhEé Re? er @0 I'S %isposedyg% ‘t he upper side of
the backi ngeglemi C8/eh® mcw&h@slighﬁo%eﬂk{s%gteé Scd. EfHOmddie front side

of the welding groove M The wel der I nc es a travelling .carriage 31

that traveis s WidRirdinamth@t exkepdengrbdshbe bONsd dweha], off ra@ef i on of
t he backing nmenber 11 of the backing device 10, an adjustnent jig 32 that is

attached to.3Mpdravelling carriage 31 in a novable manner, and a wel di ng
torch 33 that is attached to the adjustnent jig 32.
As illustrated in Fig., 1, it is preferable that the
backing device 10 according to the present invention include
a flux collecting unit 28 in which used backing flux scraped
off after welding the welding groove M is collected. The
flux collecting unit 28 is, for example, disposed inside the
elevating frame 27 and includes a tapered part 28a spreading
toward the upper side of the elevating frame 27 and a screw-
shaped conveyer part 28b that ejects the collected backing
flux to the outside.
One-side Welding Equipment
One-side welding eqﬁipment according to an embodiment
of the present invention will be described below.
According to Figs. 1, 6, and 7, one-side welding
equipment 1 preferably includes a backing device 10, a

mounting frame 104, a delivering/securing unit 105, and a

welder 30. Each configuration will be described below.
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By securing bearings 3la to the travelling carriage 31 and noving a rail 32a
nmounted on the adjustnent jig 32 via the secured bearings 3la, the
adjustnment jig 32 noves in the width direction of the backing nenber 11 and
the welding torch 33 attached to the adjustnent jig 32 noves. In the wel der
30, the bearings 3la is secured and the rail 32a, together wth the
adjustnent jig 32 (welding torch 33), noves in the wdth direction of the

backi ng nmesiipde khd\baddrd rgedeiige 3daisThRE eEahé€. ad Nendidestda r@ad a wel di ng
wire Wthat is supplied to the welding torch 33 do not interfere wth each

ot her. Welabowe MeldmatriptionAtherdbgwikl haet B¢ otsghiaygd 0 an enbodi ment of
the present invention, using one-side welding equipnment including a backing
device will beldedddubedanedhinefigente the mamtihg drameThe4wabdi ag net hod
according to this enbodi nent of the present invention is a nmethod of wel ding
by novi ng qqmas{ee@irqﬂsmsest@oanane e Hoposdtodrsquaret Enetilngogs.t he
backing deyvice 10 an ressing the backing menber 11 of the backing device
10 agai nstﬁ%%é-‘m%Iﬁ@pegPéo\FBeM“GPthégsfme Pt ks PRaned. aggeshei cal |y,

t he meldlqgﬁz 't hod |ncludes a first step,of noving the backing copper plate
12 upwar d, (REVECE 16 1&r§§§?ﬁ§tSQcRPﬁbdFlEkepmﬁﬁﬁﬁlBﬁ £Rme it ng

o T hosks % Madia «HAR! TpCeRLabds, 1! e ARG atratiierne
o 5 A ) R i - S
the steel RlAhRSFrRathsE10ke" 9 EahfEal 1A SEat L1 1Y ' %:tl'f'eos.l.ong:.tudlnal
direction, a joining beam 104b that joins, in a
pexpendicular manner, the main beams 104a and 104a, a
joining beam 104c that is disposed orthogonal with the
joining beam 104b, auxiliary beams 104d and 104d that are
disposed in parallel at the upper side of the main beams
1042 and 104a, and cantilever beams 104e that protrude from
the auxiliary beams 104d and 104d toward the opposite side
of the backing device 10. At the lower side of the joining
beam 104b of the mounting frame 104, a carriage part 108 is
provided. The mounting frame 104 moves in the width
» direction of the backing device 10 by moving the carriage
part 108 on a plurality of rail 107 (see Fig. 6) disposed in
parallel in the longitudinal direction of the backing device
10 at predetermined intervals.
As illustrated in Fig. 1, the delivering/securing unit

105 is disposed on the auxiliary beams 104d of the mounting
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Preparation Step As illustrated in Figs. 1 and 6, first, the endl ess
chain or the like (not shown) that supports a flux supplying unit 29

di sposed on the upper side of the backing nmenber 11 is driven to nove the
flux supplying unit 29 in the |ongitudinal direction of the backing nenber
11, and the backing flux is supplied onto the upper surface of the backing
copper plate 12. The panel noving roller 105a and the auxiliary roller 106

nove the toeameved ied s tRalizon@hesyFmeve Ehsustedhaiidthes weladidng aroove M
formed by the steel plates E and E is di sposed at the upper side of the

backi ng desheaigfer Aidiel Wfnghdebackifigofiesheosn)o i ndpeiclirids @ @aney out
fine control of the backing nenber 11 in the width direction such that the
backi ng coppamelztld ek? lidSapesit aomadnet réevige bEishw t o webdiligrgr oove M
Specifically, the support structure 20 on which the backing nenber 11 is
mount ed i sSERRTI 196 iisodispogednonhehei damt Hleewr ikganen 104e lodciineg rol lers
27a disposed at, the upper side of the elevating frame 27 disposed directly
bel ow t he RMPIRT Srame 404 $0. appist Fhpcdebitexy afh thee skeedlh direction is

COTPl et 20 e ek, SRS R A0 Lot ar) S Lo mgneiycally pul | and
As illustrated in Figs. 6 and 7, the welder 30 is
disposed at the upper side of the backing device 10 and
welds the steel plates E and E from the front side of the
welding groove M. The welder 30 includes a travelling
.carriage 31 that travels a welder beam 101 extending in the
longitudinal direction of the backing member 11 of the
backing device 10, an adjustment jig 32 that is attached to
the travelling carriage 31 in a movable manner, and a
welding torch 33 that is attached to the adjustment jig 32.
By securing bearings 3la to the travelling carriage 31
and moving a rail 32a mounted on the adjustment jig 32 via
the secured bearings 3la, the adjustment jig 32 moves in the
width direction of the backing member 11 and the welding
torch 33 attached teo the adjustment jig 32 moves. In the
welder 30, the bearings 31a is secured and the rail 32a,
together with the adjustment jig 32 (welding torch 33),
moves in the width direction of the backing member 11 by the
bearings 31a. Therefore, the rail 32a and a welding wire W

that is supplied to the welding torch 33 do not interfere
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As illustrated in Figs. 1 and 5A, the elevating device 26 is driven to nove
upward t he backi ng copper plate 12 on which the backing flux is retained to
a predeterm ned position set in advance. In the present invention, a
predeterm ned position is a position at the upper edge 12a of the backing
copper plate 12 that is greater than or equal to 75% of the maxi num
expansi on di aneter of the air hoses 25, where the distance between the upper
edge 12a and_the steel plates E and Eis set to a distant D. Second Step

As i || ust Mdtdd epghrpghes13, conpressed air is introduced to the two air
hoses 25 3&& 25 to expand the air hoses 25 and 25. The expansion of the air
hoses 25 ding. ¥gthed; he el evating guides 24 inserted into the guide holes

formed in the ég@ g ate 23 of the support structure 20 to slide and lift up
‘the support frane43 2L ARHEPd o AGRETHIERECAR SLRPALRERBOF HEP® evat i ng

Qopper pl BEESE8%SAsBRT bR D, ¥ HiS IERS 18 R BgSEmBREsced agal nat the
gggie;]:it dte%gt:%gpgflﬁghgi?ggbgﬁﬁa&i\ée GRS L e ARG Eh X e k@B £T eSSed

to Figs. 1 to 7. The welding method according to this

embodiment of the present invention is a method of welding

by moving the steel plates E and E to a position

corresponding to the backing device 10 and pressing the

backing member 11 of the backing device 10 against the

welding groove M of the steel plates E and E. Specifically,

the welding method includes a first step of moving the

backing copper plate 12 upward, a second step of pressing

backing flux placed on the backing caopper plate 12 to the

underside of the welding groove M by expanding the air hoses

25, and a third step of carrying out one-side welding by the

welder 30. The steps will be described below,

The welding method preferaﬁly includes a preparation

step of carrying out position control of the steel plates E

and E, before the first to third steps.

Preparation Step

As illustrated in Figs. 1 and 6, first, the endless
chain or the like (not shown) that supports a flux supplying

unit 29 disposed on the upper side of the backing member 11

is driven to move the flux supplying unit 29 in the
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Third Step As illustrated in Figs. 6 and 7, the steel plates E and E
are wel ded by noving the welder 30 above the wel der beam 101 at a
predet erm ned speed and carrying out, for exanple, one-side subnmerged arc
welding with the welding torch 33 fromthe front side of the wel ding groove
M When there are nultiple welding grooves M the air inside the air
hoses 25 are discharged to | ower the el evating guides 24 and the support

frame 16 demaithainkbedibaeking sOPNes Hikihgl eiRees 1avayndr et he back
side of the steel plates E and E. Subsequently, the elevating frane 27 is

| ower ed bypaicidngl évaki hg sepplbedCorsue tHehaipddie shatkicagoieabar 11 is al so
| onered fromthe back side of the steel plates E and E. The fl ux suppl yi ng
means 29 &agibng obppernoplage us2d fThex farmh movrimgpenliserf aoBaocdntthe backi ng
copper plate 12 and sprayi ng new backing flux is driven by an endless chain
(not showthet duxakibasy usedler ko@mave thepdrackrmweddedostehd plakeagEcopper
plate 12 and to sugpl% new backing flux onto the upper-surface of the
backi ng c@PPef PRERethat the ekl IGEoqMee My farmes: byntbeepteelcarried out
to performfine control fo positiopn the backing copper plate 12 directly
bel ow theﬁ@%?s\/\ﬁl ﬂ?ﬂgEQJ'%o‘gJesmsaFﬂé’E thee UNRE: sidet REr Bhet BASKERE carri ed
out. Such ratiQn i epeat ed, several tines. . I n the_above,
enbodi manfigp'gf:gt jﬁ@ pr séﬁfvi'%ec}ﬁ‘{’b‘i? ﬂ‘é\?é: %S’éﬂmaeéér PBEG24fctBr esent
I nvention gl San L Iq t odi_ nent s escr'ged above, and
vari ous nga??%éﬁﬁo%a%r%&%%%ésqf b‘?efei t\t/}vll%t tr?%ﬁétk%g%pé" Fﬁﬁﬁ ?‘rdtoi’ﬁlth es‘ﬂb‘g@‘of t he
lnventiongjrection such that the backing copper plate 12 is

positioned directly below the welding groove M.

Specifically, the support structure 20 on which the backing

member 11 is mounted is moved horizontally in the width

direction on the backing rollers 27a disposed at the upper

side of the elevating frame 27 disposed directly below the

Support structure 20. After fine control in the width

direction is completed, the magnet device 105b is started up

to magnetically pull and secure the steel plates E and E

downward.

First Step

As illustrated in Figs. 1 and 53, the elevating device

26 is driven to move upward the backing copper plate 12 on

which the backing flux is retained to a predetermined

position set in advance. In the present invention, a

predetermined position is a position at the upper edge 12a

of the backing copper plate 12 that is greater than or equal
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For exanpl e, the above-described backing device and the one-side wel ding
equi pnent have been described through exanples for a case in which the steel
pl ates are noved in the width direction (direction orthogonal to the

| ongi tudi nal direction of the backing device). However, as illustrated in
Fig. 8, even when the steel plates E and E are noved in the |ongitudinal
direction, a backing device 10A and one-side wel ding equi pnent | A (the

vel der i s mwt75Hon) therhinhniay @xpatisione deanktgyr aFi PRe agikhBobaske 19
device 10 and the one-side wel ding equipnment 1 (see Fig. 1) can be used. For

exanpl e, twlermdkienglideance beAwean| tHesuppdecdddy Tmihaid Yhe ateepport
structure 20, and a flux collecting unit 28. The one-si de wel ding equi pnent

| A furt herpiatgudesind Badlsi sgtdeei aediswanta ounting frane 104, a
delivering/securing unit 105, and a welder (not shown). 1In Fig. 8, the sane
conponent $58PRhéURIcki ng devi ce 10 and the one-side wel di ng equi pnent 1 are
represented by _the_sanme reference nunerals. The backing device 10A does, not
require an el e®st AhguUaEYRERdEN (B BBy compuessedopdd dfeiphtringedenber 11
upward and douwnward. he el evati ng, qui des 24 have been

descri bed -tl"‘lq(élﬁeﬁﬁglfegggﬁg?&nﬁl bR ¢Ratd (Nhe algnfeses 25 In the
vl 10 TR o i 3eRBaTR B8 LR SEFhOELoTs S0l o Al nagh Srop
O ST g b e AT AR AP R DR S
the top plate 23 of the support structure 20 to slide and
1ift up the support frame 16 secured to one of the end
sections of the elevating quides 24.
The pushing by the support frame 16 causes the backing
copper plate 12 supported by the support frame 16 to be
pressed against the underside of the welding groove M,
causing the backing flux to be pressed against the welding
groove M.
Third Step
As illustrated in Figs. 6 and 7, the steel plates E and
E are welded by moving the welder 310 above the welder bheam
101 at a predetermined speed and carrying out, for example,
one-side submerged arc welding with the welding torch 33
from the front side of the welding groove M.
When there are multiple welding grooves M, the air
inside the air hoses 25 are discharged to lower the

elevating gquides 24 and the support frame 16 such that the
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VWHAT IS CLAI MED 1| S: 1. A backing device that is used in one-side
wel di ng equi pnment that joins together steel plates to be wel ded together and
that carries out wel ding using backing flux, the device conprising: a
backi ng nenber, wherein the backing nenber includes a backi ng
copper plate on which the backing flux is placed, the backing copper plate
bei ng di sposed al ong the wel di ng groove, and

backing copper plate 12 moves away from the back side of the

steel plates E and E. Subsequently, the elevating frame 27

is lowered by the elevating device 26 such that the backing

member 11 is also lowered from the back side of the steel

plates E and E. The flux supplying means 29 capable of

removing used f£lux from the upper surface of the backing

copper plate 12 and spraying new backing flux is driven by

an endless chain (not shown) to remove used flux on the

upper surface of the backing copper plate 12 and to supply

new backing flux onto the upper surface of the backing

copper plate 12. ‘Subsequently, the preparation step is

carried out to perform fine control to position the backing

copper plate 12 directly below the next welding groove M.

Then, the first to third steps are carried out. Such

operation is repeated several times.

In the above, embodiments of the present invention have

been described. The present invention, however, is not

limited to the embodiments described above, and various

modifications are possible without departing from the scope

of the invention.

For example, the above-described backing device and the
one-gside welding equipment have been described through
examples for a case in which the steel plates are moved in

the width direction (direction orthogonal to the

longitudinal direction of the backing device). However, as
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a support franme configured to support the backing copper plate in such a
manner that the backing copper plate is slirdable in the direction of the

wel di ng groove, and wherein the backing copper plate includes a
plurality of copper plate pieces, each copper plate piece being joined

t oget her by a joi ning nenber. 2. The backing device according to Caim
1, wherein the joining nenber includes, a joining bracket on which

adj oi ni ng roppsttraded erpiFees 8ar evehawhédn 6RE steel pldtddimGrd & confi gured
to join the joining bracket and the adjoining copper plate pieces placed on
the joi ni nardmaskeat iy the Agngassddnahr digect howpgh Yedleingrausiided in

10A and one-side welding equipment 1A (the welder is not

shown) , which have the same configuration as the backing

device 10 and the.one-side welding equipment 1 (see Fig. 1)

can be used. For example, the backing device 10A includes a

backing member 11, a support structure 20, and a flux

collecting unit 28. The one-side welding equipment 1A

further includes a backing device 10A, a mounting frame 104,

a delivering/securing unit 105, and a welder (not shown).

In Fig. 8, the same components in the backing device 10 and

the one-side welding equipment 1 are represented by the same

reference numerals. The backing device 10A does not require

an elevating device 26 (see Fig. 1) that moves the backing

member 11 upward and downward.

Although the elevating guides 24 have been described as
rod-like members, they may be plate-like members.

In the welding method, other steps may be included
before and/or after each step and/or during each step, so
long as there is no adverse effect on each step. Other
steps include, for example, a step of scraping off backing
flux solidified by welding from the front surface of the

backing copper plate,
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advance, and wherein a | ower surface of the joining bracket has a
protrudi ng part capable of sliding along the support frane. 3. The
backi ng device according to Claim1l, wherein the support frane includes a
plurality of rails disposed in the longitudinal direction of the backing
copper plate on the underside of the backing copper plate and a support
pl ate configured to support the rails. 4. The backi ng devi ce accordi ng
to C ai m WHAfluZEheLATHMREDr ISt ng: an air hose interposed between the
support frame and a support structure configured to support the support
frame, the air hose being configured to press the backing flux placed on the
backi ng copper plate against the underside of the welding groove of the
steel plates by- expdrafiiddesigs €588dis nsed in cse-Thde bexldimg devi ce
according to Claim1, further conprising:
equipment that joins together steel plates to be welded
together and that carries out welding using backing flux,
the device comprising:
a backing member,
wherein the backing member includes
a backing copper plate on which the backing flux is
placed, the backing copper plate being disposed along the
welding groove, and
a support frame configured to support the backing
copper plate in such a wmanner that the backing copper plate
is slidable in the direction of the welding groove, and
wherein the backing copper plate includes a plurxality
cf copper plate pieces, each copper plate piece being joined

toge:her by a joining member.

2. .The backing device according to Claim 1, wherein
the joining member includes,

a joining bracket on which adjoining copper plate
pieces are placed, and

a joining pin configured to join the joining bracket
and the adjoining copper plate pieces placed on the joining

bracket by being passed through through holes provided in
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an el evating device configured to nove the support structure upward and
downwar d, wher ei n, when the backing nenber is noved upward to the upper
edge of the backing copper plate by the elevating device, the gap between
t he backi ng nmenber and the steel plates is set smaller than or equal to 75t
of the maxi num expansi on di ameter of the air hose and the air pressure of
the air hose is set between 0.05 and 0.5 Mra. 6. A welding nethod in
whi ch wel dadneparicse carid ed out by noving steel plates to be welded to a
position corresponding to a backing device and pressing a backing nmenber of
t he backi ng dewheezedhonglaweel sunflace cnf/ eclien jdimisige dragkatehast Ae net hod
conprising the steps of: novi ng a backing copper plate upward toward
t he wel di RFraFoing pante capablleppst e3i@ingmbdry athen@guppnnte friame .backi ng
copper plate having a length larger than or equal to the length of the
wel di ng groove;

3. The backing device according to Claim 1, wherein
the support frame includes a plurality of rails disposed in
the longitudinal direction of the backing copper plate on
the underside of the backing copper plate and a support

plate configqured to support the rails.

4. The backing device according to Claim 1, further
comprising:

an air hose interposed between the support frame and a
support structure configqured te support the support frame,
the air hose being confiqured to press the backing flux
placed on the backing copper plate agazinst the underside of
the welding groove of the steel plates by expanding by

compressed air.

5. The backing device according to Claim 1, further
comprising:

an elevating device confiqured to move the support
structure upward and downward,

wherein, when the backing member is moved upward to the

upper edge of the backing copper plate by the elevating
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pressi ng backing flux placed on the front surface of the backing copper
pl ate by expanding an air hose with conpressed air i-njection, the air hose
bei ng i nterposed between a support frane configured to support the backing
copper plate noved upward by the el evating device and a support structure
configured to support the support franme; and carrying out one-side
wel ding by a wel der of one-side wel ding equipnent. 7. The wel di ng net hod
accor di ngdeoi€kai thé, gapeseiweart hthdasokinge appBerphaliechacsuses copper
pl ate pieces joined together by joining nenbers.
plates is set smaller than or equal to 75% of the maximum
expansion diameter of the air hose and the air pressure of

the air hose is set between 0.05 and 0.5 MPa.

6. A welding method in which welding is carried out by
moving steel plates to be welded to a position corresponding
to a backing device and pressing a backing member of the
backing device along a welding groove in the steel plates,
the method comprising the steps of:

moving a backing copper plate upward toward the wealding
groove in the steel plates by an elevating device, the
backing copper plate having a length larger than or equal to
the length of the welding groove;

pressing backing flux placed on the front surface of
the backing copper plate by expanding an air hose with
compressed air injection, the air hose being interposed
between a support frame configured to support the backing
copper plate moved upward by the elevating device and a
support structure configured to support the support frame;
and

carrying out one-side welding by a welder of one-side

welding equipment.

7. The welding method according to Claim 6, wherein
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the backing copper plate includes copper plate pieces Joined

together by joining members.
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