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 method for perform ng wel ding by pressing backing flux against the
back side of a weld groove when perform ng one-side automati ¢ wel di ng al ong
a wel d groove between steel plates to be wel ded that have been previously
t ack-wel ded2, Description of the Related Art Cenerally, steel plates

used for ShIpS or the |dar&maee oegaek’ fpt RENBYRG avERi@s surface area, and
thus such steel plates are forned by joining steel plates of a given size

t oget her by wel di ng_ one-si de wel di ng equi pnent used in the wel ding
operation of steel plates nentioned above uses a backing device that presses

a backi ngpaerbrRtUAL b P SR ndradengxe wel d groove between steel plates to be
wel ded that have been previously tack-wel ded, fromthe back side of the

steel plates.Field ¥¥tihd Emwditrisdrde wel di ng equi pnent, to formweld bead on
the back side, welding is perforned while pressing backing flux against the

back aide of ttiee ghesierny ditentocherethded. tdhe backimy ddvicd sammbrveyed by
a conveying device and supplied. As such a conveying device according to the
rel ated awelding reeebgd efort herrfdrsniamge oléinggbgepressing backing

filux against the back side of a weld groove when performing

one-side automatic welding along a weld groove befween steel

plates to be welded that have been previously tack-welded.

2, Description of the Related Axt

Generally, steel plates used for ships or the like are

required to have a large surface area, and thus such steel

plates are formed by joining steel plaﬁes of a given size

together by welding. One-side welding equipment used in the

welding operation of steel plates mentioned above uses a

backing device that presses a backing member against and

along a weld groove between steel plates te be welded that

have been previously tack-welded, from the back side of the

steel plates,

With the one-side welding equipment, to form weld bead

on the back side, welding is performed while presaing-

backing flux against the back gide of the steel plates to be

welded. The backing flux is conveyed by a conveying device

and supplied. As such a conveying device according to the

related art, for example, there is a conveying device



i ncluding a troughed belt that advances while deformng its shape fromfl at
to sem-circular, a pair of pulleys provided at both ends of this troughed.
belt and between which the troughed belt is stretched, and vertical rollers
for supporting the both end portions in the wdth direction of the troughed
belt (see, for exanple, Japanese Exam ned Utility Mdel Registration
Application Publication No. 498919) When the troughed belt of the

S . : , . e strati
hopl | vat SCHREEE RIS OBIIERE RUGHREE] Whtly dedOMRnd RS 2 "
plates to Hﬁ?é"ekf’éﬂ’fﬂ@tﬂ S-Ji%lﬁ'é‘.‘aﬁé‘t t B s hopl ?ﬂﬁl@}?étzb%&gdthe

t roughed Ee are Inserted in between the FI nge portions” of” a pair of

vertical polLetg chdE PV IBIPRYdighed RR1tr anahedrebh - wiiien oftgs si de wel di ng
equi pnment perforns one-side welding by using the conveying device as a

backi ng de¥oeghe@Yodit |i00@rai@rs NAnBOGEraR RANgRELURLEr £6RE troughed belt
with conpressed air or a fluid to inflate the pressing body to push the

troughed bappoupiwg dshe theriehind Ratiieasuppethkaytdchl dkregeiastot he back
side of a weld groove that is the joint of nenbers to be wel ded. .After

wel di ng i shéi nrehged thel ¢ r (reghe Edrelexanpleot JupdneaadEsximeiheédx t hat has
been used in welding is dropped onto a sifter arranged near a conveyor end,
t her eby s®palatinodsblRegisecatfiax Appdricatised Phblicaviorcoer4®he unused
fl ux. 8519) . '
When the txoughed belt of the conveying device

desceribed in Japanese Examined Utility Model Registration

Application Publication No. 49-8919 iz fed to a position

under the steel plates to be welded, protrusions formed at

the both end portions of the troughed belt are inserted in

betwéen the flange portions of a pair of vertical rollers,

thereby supporting the troughed belt. The one-side welding

equipment performs one-side welding by using the conveying

device as a backing device, by filling a pressing body

arranged under the troughed belt with compressed air or a

fluid to inflate the pressing body to push the troughed belt

upwards, thereby pressing upper-layer flux against the back

side of a weld groove that is the joint of members to be

welded.

.After welding is finished, the troughed belt is rotated,

and the flux that has been used in weldina is dropped onto a

sifter arranged near a conveyor end, thereby separating



However,
has the f

t he backi ng device described in the utility nodel nentioned

above

ol I owi ng probl ens. The backi ng device requires arrangenent of

a |large nunber of vertical rollers to shape the flat troughed belt in
"Ti" shape between the pair of pulleys, and support the troughed belt
novabl e manner. Such a backing device has a problemin that the struc
for supporting the troughed belt by the vertical rollers is conplex,

t roughed

down, the't

result, t

beconmes uneven,
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which can result in situations where the backing flux is not Tirmy p
agai nst t hambagkosi derefcdhero®ldhgriap\dhape theA€cakdicrglighefinBeacki ng
device according to the related art has a problemin that a good wel di ng
back beadiaBape ewnnshape bditwddieChd-@aihicE peasers,t bageshipsopeen a denmand
for a backing

the troughed belt in a movable manner. Such a backing
device has a problem in that the structure for supporting
the troughed belt by the vertical rollers is complex, and
the troughed belt can be easily damaged.

If the vertical rollers break down, the troughed belt
becomes unable to keep its normal shape. As a result, the
gap between the troughed belt and the steel plates to be
walded becomes uneven, and so does the state of intimate
contact between the backing flux and the back side of the
steel plates to be welded which is provided by the troughed
belt, The pressing force with which the backing flux is
pressed against the steel plates to he welded thus becomes
weakey, which can result in gituations where the backing
flux is not firmly pressed against the back side of the weld
groove.

Accordingly, the backing device according to the
related art has a problem in that a good welding back bead
shape cannot be obtained.

FPor this reason, there has been a demand for z backing

ressed



devi ce including a backing nenber that can press the flux against the back
side of a weld groove between steel plates to be welded, wth an appropriate
pressing force and in a stable nanner, instead of the above-nentioned
conveying device formed by a belt conveyor that supports the troughed belt
by the vertical rollers. SUWARY OF THE | NVENTI ON The present invention
has been conceived in view of the above problens, and accordingly it is an
ot hod vhPERLRBKEAF [GURE IR G ERIPed G584 GePdbSRABCRCPLBRr f or m ng
one-side SUSIRLI B NGy e o 1 A St BRI LI B e
ol at o8t o BebRerBded HL TR APeaRR e AP ihoa, BEERI FORNERLRT i whi ch
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SUMMBRY OF THE INVENTION
The present invention has been conceived in view of the
above problems, and accordingly it is an object of the
present invention to provide a backing device and a welding
method which make it possible to obtain a good weld shape
when performing one—sidé automatic welding.
To solve the above-mentioned problams, according te the
present invention, there is provided a backing device used
in one-side welding equipment for performing one-side
welding of steel plates to be welded, the backing device
including a backing member, in which the backing member
includes a trough frame, and a trough fixed to the trough
frame and in which flux is accommodated, the trough frame
and the trough being arranged along a weld groove.
According to the above-mentioned configuration, the
backing member is formed by a trough and flux of simple

shape and material arranged along the weld groove. Thus, a

sufficient amount of flux is supplied to the weld groove.



If the length of the weld groove is shorter than the |Iength of the backing
menber, a sufficient amount of flux is supplied across the entire.length of
the weld groove_Also, in the backing device, the backing nmenber has a
trough frane and a trough fixed to the trough frame, which are arranged
along the weld groove, and flux accomobdated in the trough. Since both ends
in the width direction of the trough can be thus securely supported by the
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configured as nentioned above may further include an air hose provided

bet ween tdhendd Gth HE tike theougBehr aiRcLeidhi 65 4R ¢F dan fdexed, the

air hose being inflated with conpressed air to press the Tlux agai nst an

under si degipfs tdermelld giepeetell biechbeekonyBt Bsarhe®, behewd def no

unevenness in the gap between the trough and the steel

plates to be welded. As a result, by pressing the trough
and the flux in the trough as appropriate against the steel
plates to be welded, the flux is pressed against the back
side of the steel plates to be welded in a satisfactory
manner, In this way, a sufficient amount of flux is pressed
against and across the entire length of the weld grcove,
particularly in the vieinity of the welding start end and
the welding finish end, thereby making it possible to cbtain
a good weld shape when performing one-side welding., Fuxther,
the flux can be always pressed into intimate contact with
the steel plates to be welded with an appropriate pressing
force, thereby preventing welding failure.

The backing device according to the present invention
configured as mentioned above may further include an air
hose provided between the trough, and the trough frame to

which the trough is fixed, the air hose being inflated with



According to the above-nenti oned configuration, with the provision of an air
hose that is inflated with cOmpressed air to press the flux against the

undersi de of the weld groove of the steel plates to be wel ded, adjustnent of
the gap between the trough and the steel plates to be welded is facilitated.
Moreover, the use of inflation by conpressed air also facilitates adjustnent
of the force with which the backing flux is pressed by adjustnent of the air

pressure Eemgbésééa hoserq re:%H%gpgﬁh%?gggﬁﬁk%eaﬂaﬁna@r Qa&igfreﬂesodthat

t he backing tevice further inc ting device that ralses an

| over's t NGt 304gBatE AR chiicadidl HOSftdss o QW dedgbgt ween the trough frame

and a support Structure on the el évating vi ce, and when the backi ng nmenber

is raised to %i@&ﬁﬂggw He ta%vter-ﬁl'éﬁlﬁigﬁeﬁhéoﬁkE%gﬁé@ﬂoﬂ?%% a gap

bet ween the backi ng nenber and the steel plates to wel ded is smaller than

or equal t8e7f8PoPlsdodli 8FRARIa 0 HdtR aiHatha%e ialfF 18Rt hNf | ation, and an
air pressure of the air hose is in a range of 0.05 MPa to 0.5 Mra.

Accor di ngcbm]p&agsaaoaﬁrneatlbﬁw enfiigii algagmstt RBegapdleswaenothe trough
and the steel plates to be welded is within a predeterm ned range, and the

air pressghe wklEhgrebvehosechs sddl platyede! eenweededangajudbrentt he
state of pressing of the flux against the steel plates to be wel ded can be

adj ust ed. of the hapthetweaekitige dextyh accbrahengtikelt péapesseot benventi on
configured as nentioned above, the air hose provi ded between the trough and
t he troughwefldadeisofahithtabed{ r Hogeow:d,i xée e cfclindéatdonaby hoses
havi ng different sectional dinensions that are arranged above and bel ow each
ot her. compressed ailr also facilitates adjustment of the force with
which the backing flux is pressed by adjustment of the air
pressure in the aixr hose. ‘
The backing device may be confiqured so that the
backing device further includes an elevating device that
raises and lowers the trough frame, the alr hose is provided
between the trough ffame ané a support structure on the
elevating device, and when the backing member is raised to a
raising end of the trough by the elevating device, a gap
between the backing member and the steel plates to be welded
is smaller than or equal to 75% of a diameter of the air
hose at maximum inflation, and an air pressure of the air
hose is in a range of 0.05 MPa to 0.5 MPa,
According to the above-mentioned configuration, the gap
between the trough and the steel plates to he welded is

within a predetermined range, and the air pressure of the

air hose is within a predetermined range. Thus, the state



According to the above-nentioned configuration, an air hose that is inflated
W th' conpzessed air to press the flux against the underside of the weld
groove of the steel plates to be welded, and an air hose that pushes up used
flux fromthe trough after wel ding are provi ded above and bel ow each ot her,
and the flux in the trough can be pushed up in a manner suited for each of
those functions. Thus, a series of one-side welding processes can be

f d | . ' ' di h
venti or LRI UAs Ok THenCABRoASALENE. S| BHTH RIGHE AstMhg w i h of the

trough or a longitudinal direction is in a range of 50 ramto 200
nm &é@%@gﬁﬁgxﬁﬁifﬁﬁ atgéé-nentioned configuration, by setting the

| ength of th NG W . . or't | | ongi t udi nal -
direction 1o B2 wEneataed, Srrt P8 AEQUARa [ JPAHE o hert?, P00 amount. of
flux is Z%&\&/’\?éﬁ@ijo:@% dte%fs' WenteBELA 2batde ¥Eé d?,ﬂf%ﬁ’ The

backi ng ce accordin 0 e present 1 nvention configured as nentioned

above mypﬁﬁvf@éﬁilﬂéﬁu%ﬂhfeh%&ghpg baaktne Efc‘:{ﬁ%lﬁ frohdears ipalddes an

el evating device that ralses an wers the trough frane, and an air hose

provi ded e veesdiha d r1ayala WadMBnandaa WePRLE RbELSINKPLQP the el evating
device, in which the air hose includes a first air hose arranged between the

trough angh ffeemersduayilonR @firrfeﬂ%ibh_ﬁuﬁhaﬁrélﬂ@,aﬁr&@%@dlchkﬂwe hase arranged
bet ween the trough and the upper portion of the trough frame so as to be

verti cal | e Bdw oesh Witddext.he first air hose, the second air hose being
smaller in dianeter than the first air hose, and a third air hose arranged
bet ween t he t reughrdinhanecantet Abosappenticiediciant anrdthiom| evatimrg devi ce,
and internal pressures of the first air hose, the second air hose, and the
third ai rhdmseclmte imonmfladted mwidhvicdmpirbysed aipresspressietheeihat i njects
conpressed air into each of the first air hose, the second air hose,. and the:
third ai radirst the yhslegsdideg ofo thiee wabdveraeve i ofiethe ontfeqglurmaltdtss t he
internal pressures of the first air hose,, the second air hose, and the
third ai rthoke weldgdhdiandas By rcdeseorhatl bysheprebsused dewe Rt i nj ect s

conpressed air into each of the air hoses, and each of these air hoses
i nfl at es Wpentrough after welding are provided above and below each

other, and the flux in the trough can be pushed up in a
manner suited for each of those functions. Thus, a series
of one-~side welding processes can be performed properly.

In the backing device according to the present
invention configqured as mentioned above, a length of an
opening width of the trough orthogonal to a longitudinal
direction is in a range of 50 mm to 200 mm.

Accoxrding to the above-mentioned configuration, by
setting the length of the opening width of the trough
orthogonal to the longitudinal direction to bhe within the
range of 50 mm to 200 mm, a sufficient amount of flux is

supplied across the entire length of the weld groove.



injected with conpressed air at a correspondi ng set pressure. Accordi ng
to the present invention, there is provided a welding nethod for performng
a wel ding operation by noving steel plates to be welded so as to arrange
the steel plates to be welded at a position corresponding to a position
where a backi ng device of one-side welding equipnment is installed, and
pressing a backi ng nenber ot the backing device against and along a wel d
groove bet weeThehbaskénlh pewies adccdmediwg ded,thchenssleditngnveniiddni ncl udi ng a
first step of raising a trough having a length larger than or equal to a .
| engt h ofcamfiowtall grsoment isnddaabevaghayr beecdyi bgurdd \an ithptddhece toward
the wel d groove between the steel plates to be wel ded, a second step of
inflatingb%Fkiﬂgcﬁ%ﬁﬁcehéyétﬁﬁﬁaﬁgéguééﬁm@énel¢Mﬁ¢imﬂmﬂﬁﬂﬁQ§n§h§ﬁd a support
structure.on the el evating device by injection of conpressed air into the
third ai rrdiaee tand desensheber sygHIRafsaEe by2RG 2| B hoRE RRAVEdedD be
brought into close proximty with or pressed against a back side of the weld
groove, PEHIGIN Sthep teroughy EZEMEg2RAf Ar SEPRPFT NTEIGFHER F¥Y ¥t ween t he
trough and, the trough frane b%@in'ection,of conpresseqd air into the first

air hose $HFERRISW AW R YAGHgRREOBE PPESSERFHI TSt HHRPDHACK side of
wel di ng 0P rrate hebiegd ShEGrREuBR ABReR SPeT BRI mf 94 he
0 AR SR S B T PR A 15 71
the third,ah ' fl0SGdet PN Se! ERMID LR PERYALS 4010, GAPse
vertically aligned with the first air hose, the second air
hose being smaller in diameter than the first air hose, and
a third air hose arranged between the trough frame and the
support structure on the elevating device, and inteérnal
pressures of the first air hose, the gecond air hose, and
the third air hose are controlled individually by a pressure
device that injects compressed air inte each of the first
air hose, the second air hose, and the third air hose.
According to the above-mentioned configuration, the
internal préssures of the first air hose, the second air
hose, and the third air hose are individually controlled by
a pressure device that injects compressed air inte each of
the air hoses, and each of these air hoses inflates when
injected with compressed air aﬁ a corresponding set pressure.
According to the present invention, there is provided a

welding method for performing a welding operation by moving



proximty with or pressed agai nst the back side of the weld groove, and the
third step of inflating the first air hose to press the flux in the trough,
the flux can be pressed against the steel plates to be welded in a favorable
state. The wel di ng nmet hod according to the present invention nentioned
above may further include the step of deflating the first air hose and the
third air hose after finishing the one-side welding in the fourth step,

| ower | 9. LeePI VAN 15 Gen ARTaLNN LOTLetioge o pecand Py higae arranged

bet ween t an upper —por ough frameé By 1njection of

cOMpr essedoabt 4Didhd 3 SeCONd abhy HASReLAoRNRNG o I pdd B il ilird T oUOh.

Accor di ng he "above-nentioned proce y pushing up used

backi ng T4 Yalipi AdiedviohoRsl Gnlce1 4" Ghiaifl L8G1HHANON:s atkesanaRl ng Of f
a | riag

t he used cking Tlux by a flux recovery ca In the next step, used

backing fauy P %tekﬁ!gym@ﬁmaeeeﬁi ﬁgécﬁaeﬂﬁgsdéthc@%@wﬂ& advant age

of preventing excess consunption of bac f I ux. In tHe wel di ng

met hod acgRd dh g & e PIeFRMe WA¥GRELOBLAERRELONCH] 2Py ore thee 1 ux may
include a layer of backing flux to be pressed against the steel plates to be

wel ded, apshded 2Vaie MelWigR mditnod fihdxulidhg angerstherd@yer rafidiagki ng
flux, the layer of backing flux and the | ayer of underlaying flux being
| am nat edai trdligh tHotiglty 2 length larger than or equal to a length of
the weld groove, and a trough frame by an elevating device
toward the weld groove between the steel plates to be welded,
a second step of inflating a third air hose arranged between
the trough frame and 2 support structure on the elevating
device by injection of compressed air into the third air
hose to cause the trough raised by the elevating device to
be brought into close proximity with or pressed against a
back side of the weld groove, a third step of inflating a
first air hose arranged between the trough and the trough
frame by injection of compressed air into the first air hose
to cause flux in the trough to be pressed against the back
side of the weld groove, and a fourth step of performing
one-side welding by a welding torch of the one-side welding
equipment.
According to the above-mentioned procedure, since the
welding method includes the first step of raising the trough

by the elevating device, the second step of inflating the

third air hose to cause the trough to be brought into close



According to the above-nentioned configuration, the flux includes a |ayer of
backing flux to be pressed against the steel plates to be welded, and a

| ayer of underlaying flux laid under this |ayer, the |ayer of backing flux
and the layer of underlaying flux being |lam nated in the trough. Thus, the
amount of backing flux used when perform ng wel ding can be reduced. BRI EF
DESCRI PTI ON OF THE DRAW NGS FIG 1 is a sectional viewillustrating a

backi devi .and | di t hod di to.th ' tion;
PGS, SABRRIITI N VST 7 cPacBaEH RETHATT BRI vt 1 EEn 88 Accor di ng
to th e [ ' wWoLch ' | Nespakt .pl '

i?lus?rg{ nﬁﬂﬁ%kg%%?%?%?tgggdﬁggépaﬁ%c%pég%%h éﬁﬁgﬁégg&anI?%€¥§fr%d, and
FIG 2B i I I Qs | [ f ' nmb

1 Tustractng o HEECRIFR, ZaPPER PEGLOR NNy AL o BRCREREBRIODY be

wel ded, ag{aiﬂ:slthh% 'sltleﬁiit %QEEésatQaﬁg'v@Ql&jé‘d"ﬁ? aa%xrgaféﬂl@ g 4et hod

according to the present vention, and Is an enlarged main-part sectional

view of a backhBoyuEBRARRE hbtMSd rAddddithe vl anehgh@skhvXihteRtE8ACd agai nst
steel plates to be welded; FIG 4 illustrates a backing device and a wel di ng

mentioned above may further include the step of deflating

the first air hose and the third air hose after finishing
the one-side welding in the fourth step, lowering the
elevating device, and then inflating a second air hose
arranged between the trough and an upper portion of the
trough frame by injection of compressed air into the second
alr hose to push up the flux in the trough.

According to the above-mentioned procedure, by
selectively pushing up used backing £lux in the trough o
the outside of the trough, and scraping off the used backing
flux by a flux recovery carriage in the next step, used
backing flux can be selectively removed, which offers the
economic advantage of preventing excess consumption of
backing flux.

In the welding method according to the present
invention mentioned above, the flux wmay include a layer of
baching flux to be prezssed against the stee]l plates to be
welded, and a layer of underlaying flux laid under the layer
of backing £lux, the layer of backing flux and the layer of

underlaying flux being laminated in the trough.
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met hod according to the present invention, and is an enl arged nmi n-part

sectional viewillustrating the state of a backi ng nenber when recovering

backi ng flux that has been used,; FIG 5 is a perspective view

illustrating the configuration of one-side welding equipnent
backi ng device according to the present invention; FI G

mai n-part perspective view illustrating a backing device according to the

i ncluding a
6is a

present i nveniéedr@ih St.tcﬁfﬂhep|ﬁ&%-ﬁ@n@&oﬂ@hdedn5ﬂﬁ@r£€i$@! g wel di ng;
e

FIG 7 is a main-part vertical sectional view of t

one-si de wel di ng

and

equi prenklikd §At1A8ES 4 MAY&G S HRIGRPHION @8 HHEpPREEERRER FABEDI VENTS

the steel plates to be welded, and a layer of underlaying

flux laid under this layer, the layer of backing flux and

the layer of underlaying flux being laminated in the trough.

Thus, the amount of backing flux used when performing

welding can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional view illustrating a backing

device and a welding method according to the present

invention;

FIGS. 2A and 2B illustrate a backing device and a

welding method according to the presgent invention, of which

PIG. 23 is a main-part plan view illustrating how a first

air hose and a second air hose are installed, and FIG. 2B is

an enlarged main-part sectional view of a backing member

illustrating a state before flux ig pressed against steel

plates to be welded;

FIG. 3 illustrates a backing device and a welding

method according to the present invention, and is an

enlarged main-part sectional view of a backing member

illustrating a state where flux is pressed against steel

plates to be walded;

FIG, 4 illustrates a backing device and a welding

- 11 -



<Backi ng devi ce> A backi ng device and a wel ding' nethod according to an
enbodi nent of the present invention will be described in detail wth
reference to the drawings. In the foll ow ng description of the enbodi nent,
the |l ongitudinal direction nmeans the direction parallel to a weld groove M
bet ween steel plates to be welded E, and the width direction neans the
direction orthogonal to the meld groove M As illustrated in FIG 1, a

backi ng deytied Krdsdiigy wxahel @regedeVviaeehbibn prassess famx F agai nst the
back side of the weld groove M ere the steel plates to be welded E, such

as steel @ﬂle@e&\mi&r&ﬂaﬂﬂg@&cmﬁoﬁ@.H vidt ibhlakbagtime shelestate diitted
together. The backing device 10 is installed in one-side welding equipnent 1
t hat per f arbscliosy maosu irrngedcavernimbgdbagking fludhehdadkasdgatsvi ce 10
has a backi ng nenber 11. The backi ng device 10 may additionally include an
air hose @2da support structure 17, an elevating frane 24, and single flux
recovery neans 25.
FIG. § is a perspective view illustrating the
confiquration of one-side welding equipment including a
backing device according to the present invention;
FIG. 6 is a main-part perspective view illustrating a
backing device according to the present invention and steel
plates to be welded when performing welding; and
FIG. 7 18 a wmain-part vertical sectional view of the

one-side welding equipment illustrated in FIG. 5,

DESCRIPTION OF THE PREFERRED EMBODIMENTS
<Backing devices

A backing device and a welding method according te an
embodiment of the present invention will be described in
detail with reference to the drawings. In the following
description of the embodiment, the longitudinal direction
means the direction parallel to a weld groove M between
steel plates to be welded E, and the width direction means
the direction orthogonal to the weld groove M.

As illustrated in FIG. 1, a backing device 10 is, for
example, a device that presses flux F against the back side

of the weld groove M where the steel plates to be welded E,
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Her ei nbel ow, the respective conponents will be descri bed. As
illustrated in FIG 2B, the backing nenber 11 is a portion that presses the
flux F against the back side of the weld groove Mwhere the steel plates to
be wel ded E are butted together. The backing nmenber 11 includes the flux F,
a trough 40 that holds the flux P. and a trough frame 41. As illustrated in
FIG 6, the entire length Li of the backing nenber 11 is such that the

backi fas, 1. Nj I the | th
12 of Thesuek o as BT YTe 202 tngen BEDRE {9°0 ¥ PP o | 0 ' o1

| | ow ' to. b | ded E f
he. el 61 RSt arre et (B no TEnP SR ond “BRLELeE® (1% backi ng monber |

11 has sughsgy] Bt ldnand des w%rllrd%ageéqahﬁaanihfﬂﬁé@ S PERYEn M ori1en

wel ding the steel plates to be welded E~ a sufficient anount of flux F is
supplied gygs din&Hdd adeen@ilyioly the weld groove M thereby providing a

good wel d shape.

The backing device 10 has a backing member 11. The
backing device 10 may additionally include an air hose 22, a
support structure 17, an elevating frame 24, and single flux
recovery means 25.

Hereinbelow, the respective components will be
descrihed,

As illustrated in FIG. 2B, the backing member 11 is a
portion that presses the flux F against the back side of the
weld groove M where the steel plates to be welded E are
butted together. The backing member 11 includes the flux F,
a trough 40 that holds the flu# F, and a trough frame 41.

As illustrated in fIG. 6, the entire length L1 of the.
backing member 11 is such that the backing member 11 has a
minimum length of larger than or equal to the length L2 of
the weld groo&e M between the steel plates to be welded E,
thus allowing welding to be performed acrass the steel
plates to be welded E from the welding start end to the
welding finish end. Because the backing wmember 11 has such
a2 length Ll and is arranged along the weld groove M, when

welding the steel plates to be welded E, a sufficient amount

of flux F is supplied over the entire length of the weld
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The flux Pillustrated in FIG 2B is a powlery material used for purposes
such as renovi ng oxides or hazardous substances produced during wel ding,
sealing off the weld part from at nosphere, and shaping the weld part. The
flux Fis accommodated in the trough 40, and supplied to the back side of
the weld part between the steel plates to be welded E. The flux F has a

| ayer of backing flux F1 and a | ayer of underlaying flux F2 that are

| am nat e hF a j ] h,4 h ck flux FI is held in
i ntimat ed%on a%tﬁ'w%iﬁé' rai%?(’tl?lggg gf Q?E% ﬁg{? _%é%‘(%ey'e M bet ween t he st eel
plates to be \&fﬂed%guﬁ- FTEQ%_HEQ%EEH'M FiaX IR i d PAhduidemaltheibayer of

this backing flux F. e trough 40 is a long coOntainer-1i1ke conponent

that suppgdds #die éidl%s%s BuTHC B s rBa¥vi Hat okbged | o HasmRddged from flux

C
supplying neans 26 (See FIG 5) of the one-side welding equipnment 1 is

suppl i ed &ghsrfasdd iPoditicdvdirenseld1anagyesdblike sfOUghs 4blc¢ arranged
bel ow the steel plates to be welded E and along the weld groove M and is

formed aspsreharsieladniRiphaae ,aasdbshapingl tie Usshapsatt. f rimg Miwwrand a
substantially |inear shape in plan view. The trough 40 is fixed in place

t oget her i tdodommodptyEdties theb thpughxing ardbewpspdiled ta tchesthatadk W th t he
fixing plates 41b held against the inner sides at the top end portions of a
pai r of tsidmgloSuimnelfd peat dedwedhathe ateéedughatemneo 4de waldmt h  upper
end portions of the trough 40. Thus, the trough 40 is arranged so as to run
bet ween the tBpe dHldpd thasna diyeweofr baghkisgppbux Fiaamed J1kayver £f The
trough 40 is fornmed of a material that allows its _bottom portion to deform
when pushadeplatriang Eivhf2atihes srcalamisatadrandsarpenged i dddond air
hose 22b that is arranged below the bottomportion. The | ength of the
openi ng VFERYED - t TS RAGdH 40 LedkinBdonsl Deddt He 1BnyratRli ¢BtaFY ection is
in the range of. 5Q mmtao 200 The _trough 40 is forned by, for. exanple, an
el astic b‘tﬁ’d’gh virieh Rafite S (ﬂft%nHeﬁgaﬁrPﬁgﬁs?‘ah‘?:’é‘?’e%et]?‘%/o%‘%e]ﬂfo i s forned

o S b 5 . RO LR LD 88 IS 2 e
por 1 ons. SIS SR a6 P PR R UHE - Dot tom st de por (1 on (Iover
above the 1 op Beud Zerel 30, £, £71PRY  BqntalEF e Merhierdt Gt Sy by
bot h t he TERSHT PRORIE 7 J% FUEHNIY, PURCRRS, SRRCTHE o R, Th, it
for i XiNgedr O 1150 USihefiQr ity taBnls Q!etghs%}-_lp?%t. éﬁ&gﬁﬂéa@nél@iaé he fixing

menbers 41c, 41c for TiXing the ftixing ates 41 to the trough support

welding equipment 1 is supplied to a position below the weld

groove M. The trough 4d is arranged below the steel plates

to be welded E and along the weld groove M, and is formed as

& channel that has a2 substantially U-shape in front view and

a substantially linear shape in plan view. The trough 40 is

fixed in place together with fixing plates 41b by fixing

members 41c, in a state with the fixing plates 41b held

against the inner sides at the top end portions of a pair of

trough support frames 4la, 4la of a trough frame 41 via beth
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frames 4la, 4la, the support plate 42 on which the trough support frames
41a, 41a are erected, and an el evating guide 21 suspended fromthe m ddl e
portion of the underside of the support plate 42. The trough frame 41 is
configured to ascend and descend by two kinds of elevating nmeans, including
inflation and deflation of third air hoses 22c described later, and an

el evati ng device 23. The trough support franmes 4la, 4la are a pair of

| ong t hi ¢ieRsitatad pessiongr ofi dbe veeedleatdy Jhushe Ghsp tdiogahoftOt RE support
plate 42. The trough support frames 4la, 4la extend at positions on the |eft
and ri ght2X3a3gec 15€ W6l §ogrubyvbetneget Weetehend Qartjioite ot §58e wel ded E.
The fixing plates 41b, 41b are plate-Ilike holding nenbers arranged so as to
be hel d dgus SPE’@OFprEﬁBeﬁoFEPon@%f tThRe IBIUBhE G i EORRE Ohal | s of

t he trough suppart franmes_4la, 4la via the trough 40. The fixing plates 41b,
41b are f r’ﬁ"&athéﬁg,alﬁﬁ?’FOWEhB%’ét% d?ﬁj‘tt’tfg“ s &eSog ™ MBS of t he

trough su rt_frames 4la, ,41a. .. The,.fi xi ng, menbers, 41c, 41c are forned
by boItsE@&&FﬁEIEW@ﬁéﬁo%Yfé?%gﬁFﬁﬁntﬂ% ?i&ﬁ?é} 'T§9§£1%FEAEE fo the trough
support franes, 4la, ,4la. Lllustrated.in FIGS. 2A.and 23, the support
plate 42 %09 54§ FPEre26R Wﬂéﬁhlﬁa%ﬁr%?g?cﬂé)%ﬁo‘ﬂﬁ’es%ﬁﬁgﬁn frames 4la, an
incIirqu#g€¥f% 43, and the air hose 22 are placed and which is fornmed across
t he | ongiftu A" direction of the

The length of the opening width D of the trough 40
orthogonal to the longitudinal direction is in the range of
50 mm to 200 mm, The trough 40 is formed by, for example,
an elastic body with some rigidity and heat resistance. The
trough 40 is formed substantially like a fire hose that is
made ¢f cloth on the outer side and made of rubher on the
inmer zide, for example.

As illustrated in FIG. 2B, the trough frxame 41 is a
frame memher that holds the left and right end porxtions of
the trough 40 in a state where the bottom side portion
{lower end portion} of the trough 40 having a U-shape in
vertical section is lifted above the top side of a support
plate 42. The trough frame 41 is formed by integrally
fixing teogether the trough support frames 4la, 4la erected
on both the left and right sides of the trough 40, the
fixing plates 41b, 41b for fixing the trough 40 to the
trough support frames 4la, 41a, the fixing members 41c, 4lc

for fixing the fixing plates 41b, 41b to the trough support
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backi ng nmenber 11. The support plate 42 is a thick plate nmenber that is
arranged . horizontally so as to be novable up and down with respect to the
top of the support structure 17. The first air hose 22a, the second air hose
22b, a hose band 22d, and a hose-band fixing clip 22e are pl aced between the
trough support frames 4la, 4la on the support plate 42. The inclined plate
43 for guiding dropped flux F further downwards is arranged on the outside

f th f h ; I h

Support rEfHeg UPROT aid ATES HaBocktplReb 8o SRAML R AE condiioVl I,
t t b i , 9 qﬂgﬂg

:;J Irogg': ur géﬁéﬁ?/ﬁ%nﬁeﬁ%%ﬁi% %ﬁra %@ggf%égfzaé‘gf?%t%%’%ﬁ?ﬂ ust rEIat ed in

FIG 3, v@fns&é:p;eﬂé&d GeRin oSS gdde gEﬁtE.Bfm' 8k ehe LRSI SEPNN taPlalee 42 is

pushed upwards by the pair of inflated third air hoses 22c, 22c. The

el evat i ngggphsier 201 LHd des. t RBeS¥RRRAGh Brakhe 42 Yhefod afd plate 42
ascends and ‘descends. The elevating guide 21 is fornmed by a columm that is

instal |l edasfeR® 4193 BesasREngdedwor Rintkeoffi dilkeapofidi Meamé, t he undersi de of
t he support plate 42, and passed through a top plate 20 and a bottom pl ate

18 of theisehpditig iAficitilch hhd dediatdoheclovhbie &pr dnseslovarc A | arge
nunmber of such colums are arranged at a predetermned interval in the

| ongi t udi fescribeattiarenf dite aa eleeaeidz. déhdcel 2¥ating guide 21 is forned
in such a way that its top end portion is fixed to the support plate 42,
and its bottoflendrough pagppostt irsngh gladesdmwlamse 2V padik fodt tehg n t he top
plate 20 and the bottomplate 19, so that the elevating guide 21 is guided
al ong t hetiicke plattegnadbafs mreovwdsdorersiracliyrenivhe top side of

the support plate 42. The trough support frames 4la, 4la
extend at positions on the left and right along the weld
groove M between the steel plates to be welded E.

The fixing plates 41b, 41b are plate-like holding
members arranged so as to be held against the top end
portions of the left and right inner walls of the trough
support frames 4la, 4la via the txrough 40. The fixing
plates 41b, 41b are formed in a long, narrow shape along the
upper portions of the trough support frames 4la, 4la.

The fixing members 4lc, 41¢ are formed by bolts or the
like for fastening the fixing plates 41b, 41b to the trough
support frames 4la, 4la.

As illustrated in FIGS. 22 and 2B, the support plate 42
is a long plate on which each of the trough support frames
4la, an inclined plate 43, and the air hose 22 are placed

and which is formed across the longitudinal direction of the
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The el evating guide 21 is forned by, for exanple, a rod-like nenber. The
el evating guide 21 has a sufficient length for bringing the trough 40 held
by the trough frame 41 into close proximty or abutnent with the back side
of the weld groove Mwhen the el evating guide 21 slides upwards. The

el evating guide 21 has a stopper 21c and a fixing nenber 2la. The stopper
21c is forned at the bottomend portion of the elevating guide 21 so as to
be larger in dianeter than the guide holes 27, 27, and cones into abutnment

wi th the gingar 'Uiqi,%e o Hg_bo&hgn]%ﬁgﬁ%&_lﬁlge the J@éjpépctrﬂic?%%ﬁge 17 when

the el evating 21 ascends. I Xi'ng nmenber 2la 1s by a nut or

the like domdy Hmag tike a%&'ﬁﬂ?@ﬁ RAE: bBnBa PILARS eddN e b @RivEAR @B the
el evating gui de 21. As The third air Hoses 22c, 22c inflate and -

deflate, O tdRrsivie0frddiRc¥ ¢d ehROEBpPOBELEHBEeaNpbBert BtfdceiiFe hoses 22c,
the el evating guide 21 slides while being guided by the guide holes 27, 27

of the sSupROrfirsiy WErUhesdéla282uBhRAgsébEnE URDOMose adxh 4% tHosaseamnd and
descend in a horizontal state, thus preventing tilting of the trough frane
41 and maad Aidiid@ hozerbaadt i xshat €1ifs224 | asd rslatkd hadth@@n thand 4, the
air hose 22 is a hose whose height is nade variable by inflation or

def | at i orncwfudhhesuwpporitofead@sby lapnplassedelae redmebrintpildthe 42 .r Thee 22. The
air hose 22 functions as elevating nmeans for directly or indirectly raising
and | owerdinal irieel trladgh 430 farc gundingi dnopbed fflux FF tunttiwmmeby press the
flux F against the back side of the weld groove Mot the steel plates to be
wel ded E.domMmwagids Hes@rzangsdl gdetheheveskdedet dgihd dseengra VDRSS f our
hoses in total, a single first air hose 22a, a single second air hose 22b,
and two tHiamesai4laho 29c LhphgUPPPEE BiathotR: BROVE HISSWPRPTH r hose
22b, and the third air hoses 22c are each connected to _a pressure device

(not il RhatR &d- f oM MEEEH2BEnPREESeEndi POTRIRP AT ddfie undezside

of the support plate 42 are supported by side plates 19, 12
of the support structure 17 when the third air hoses 22c are
deflated. As illustrated in FIG. 3, when the third aix
hoses 2éc are inflated, the support plate 42 is pushed
upwards by the pair of inflated third air hoses 22¢, 22¢.
The elevating guide 21 guides the support plate 42 when
the support plate 42 ascends and descends. The elevating
guide 21 is formed by a column that is installed so as to be
sugpended from the middle portion of the underside of the
support plate 42, and passed through a top plate 20 and a
bottom plate 18 of the support structure 17 so as to be
movable up and down., A large number of such c¢olumng are
arranged at a predetermined interval in the longitudinal
direction of the air hose 22. The elevating guide 21 is

formed in such a way that its top end portion is fixed to
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The first air hose 22a, the second air hose 22b, the hose band 22d, and the
hose-band fixing clip 22e are placed on the inner bottomof the trough frane
41 fornmed in a concave shape in section, below the trough 40 that is
U-shaped in section. Between the trough 40 and the top of the trough frane
41, the first air hose 22a and the second air hose 22b are arranged al ong
the longitudinal direction of the trough frane 41 in a state where the first
air hose tBRa svppote patvhdiZi rndodss2brttameendaskde Dhoves afkkdidlow each
other so that the second air hose 22b with a dianeter smaller than that of
the firstguigehbeled i L7 dagnes 1ip fheghen miaket e Andsthepolede 225, As
illustrated in FIG 3, the first air he 22a serves to raise and |ower the
trough 40P4ee®nhHda$? fathehs SLavasinanpbadengdlang Feifed | HONIHES i r st
hose 22a extends al ong the trough frame 41, between the bottom of the trough
40 and thﬁlgﬁﬁp%@t%%eghrQﬁmﬂh@rﬁ%ﬁPq¥?.sﬁﬁﬁﬁtﬁﬁﬁfé?ning wel ding, as the first

air hose 22a gﬂ{lates with commressed air fe& into.the first air hose 22a

fromthe pres & RNt e Guie adt Mot SFTCRRY £ i §K G Rrdse 222a pushes
L Dot o312l ndiited ! Ul 40 LS oler b press OBl E
1 ooty e AR e ' ha°hl DRRCHERIoh e AT
", Sk ARt el Bl KB B g0l chiSpdrpugbadOotien |
the seconghai {e{956r38% M when the elevating quide 21 slides upwards.

The elevating guide 21 hasg a stopper 21¢ and a fixing member

2la. The stopper 2l1e¢ is formed at the bottom end portion of

the elevating guide 21 so as.to be larger in diameter than

the gquide holes 27, 27, and comes into abutmént with the

underside of the bottom plate 18 of the support structure 17

when the elevating guide 21 ascends. The fixing member 2la

is formed by a nut or the like for fixing the stoppex 21c in

a predetermined position on the elevating guide 21.

As the third air heoses 22¢, 22c inflate and deflate, on

the side of the middle portion between the third air hoses

22c, the elevating guide 21 slides while being gquided by the

guide holes 27, 27 of the support structure 17, causing the

support plate 42 to ascend and descend in a horizontal state,

thus preventing tilting of the trough frame 41 and

maintaining a horizontal state.

As i1llustrated in FIGS. 3 and 4, the air hose 22 is a
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serves to raise and | ower the trough 40 accommodating the flux F by
inflating and deflating. The second air hose 22b is placed on the support

pl ate 42 and under the first air hose 22a, and extends al ong the trough 40.
When recovering used backing flux FI in the upper |ayer that has solidified
after welding, as the second air hose 22b inflates with conpressed air fed
into the second air hose 22b fromthe pressure device (not illustrated), the

o e WAL DR o 8, B e Mt i A et
\é\,g ';hh'ég: %u;s]il%e ffarre%eeﬁ%?:( get‘a“%%%%- O@A? gn%?'lgerngﬁan %Pajt ggi%ﬁestli);ft
stroke su iéi@ﬁ?caﬁ"re }Héf%t ?%g%?’g‘é’%?ﬁﬂg 85, %g?"ﬁg@%gﬁ%‘?ﬁi% by wel di ng
cecond ai hegElD B ey R p A A B e P R L G areter

D2 is thea@@arhxﬁwa@itﬂsgok&éfviﬂm ifntbh%h&%b&rc%&eggrﬁﬁéi@mx F agdinst
illustrated in PIG 3, the third air hoses 22c, 22c serve to raise and | ower

the troughhdOnage aimdaif e M1l wrobvii 8 bhecRyppessl FpReg X ansk t he
trough support franmes 4la, 4la by inflating and deflating. The third air

hoses 22eweP@ed ex} enrhenl0Rg Hoze Rrodghlhitamerdtce Vhitndpest dideary wel di ng, as
the third air hoses 22c, 22c inflate with conpressed air fed into the third

ai r hosesm2@e,uR2sf ffoue tHesay dsstoeadevaceingbe firestabtdsetdmmthird air
hoses 22c, 22c push the bottom side of the through frane 41 upwards, thereby
pressi ng & heitgbaggedhdeaid bhpsehe2broagl fwanehitdi aio bhdese IRoximty or
abutnment with the back side

The f£irst air hose 22a, the second alr hese 22bh, and the

third air hoses 22c are each connected to a pressure device

(not illustrated) from which compressed air is supplied.

The first air hose 22a, the second air hose 22b, the

hose band 22d, and the hose-band fixing c¢lip 22e¢ are placed

on the imner bottom cf the trough frame 41 formed in a

concave shape in section, below the trough 40 that is U-

shaped in section. Between the trough 40 and the top of the

trough frame 41, the first air hose 22a and the second air

hose 22b are arranged along the longitudinal directicn of

the trough frame 41 in a state where the first air hose 22a

and the second air hose 22b are stacked above and below each

other so that the second air hose 22b with a diameter

smaller than that of the fixst air hose 22a is vertically

aligned with the first air hose 22a.

As illustrated in FIG. 3, the first air hose 22a sexves
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of the steel plates to he welded E. The third air hoses 220, 22c are forned
by a pair of hoses placed on the left and right with respect to the

el evating guide 21 arranged at the mddle portion of the top plate 20,

bet ween the support plate 42 that is a part of the trough frame 41, and the
top plate 20 of the support structure 17 placed on the el evating device 23
(see FIG 1). , As illustrated in FIG 2A, the hose band de IS a nmenber
for hol di BY FALSERYALHGT Hde Lropalk 40hECRPANPERHLRT | BRe of I hd DY
concave-shaggd | nner g@%éig(ﬂ: t he %%o h frame 41, The hqge and 22d is
arranged s$BTa3tHR9 AR Yiiougf FEtofOBht #AR sE%BPROSRLENF ned i n the

h -band_fi x] | he i | .of th i1 di h of '

o5 LAt XL aued B @, MISALRLEIR ket EAD BLoDE Socapl ol
105¢ 220 o el s Cif AN 60 1P Rl BeReRBADEE SLaRLO D0 L1,
h band de. l, ) h - I X} ' '
Pose VAN gRe,od: Uhe, RO Al 2, TieiMbeebOROedl KO0l ade s

frame 4l the first air hose 22a from the pressure device (not

illustrated), the first air hose 22a pushes the bottom side
of the trough 40 upwards, thereby pressing the flux F
against the back side of the steel plates to be welded E.

As illustrated in FIG., 2A, the outside diameter D1 of the
first air hose 22a is larger than the outside diameter D2 of
the second air hose 22b, and corresponds to the maximum
stroke width in the vertical direction of the trough 40 when
its middle portion is pushed up by the air hose 22.

As illustrated in FIG. 4, the éecond alr hose 22b
serves to ralse and lower the trough 40 accommodating the
flux ¥ by inflating and deflating. The second air hose 22b
is placed on the support plate 42 and under the f£irst air
hose 22a, and extends along the trxough 40, When recovering
used backing flux Fl in the upper layer that hag solidified
after welding, as the second air hose 22b inflates with
compressed alr fed into the second air hose 22b from the
pressure device (not illﬁstrated), the second air hose 22b
pushes the bottom end portion of the trough 40 upwards. The

gecond air hose 22b is held by the hose band 22d, and the
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The above-nenti oned pressure device (not illustrated) is a conpressed-air
supply device that is connected to each of the first air hose 22a, the
second air hose 22b, and the third air hoses 22c via a tube (not
illustrated), and supplies conpressed air to each of those hoses. The
pressure device is fornmed by, for exanple, a conpressor. Further, between
the pressure device and each of the first air hose 22a, the second air hose

it R 0 o U Bl SROSREAR, (22

st el R S S E&?fﬂﬁ %, s a
1

I e e i e P R B

di recti onofatiae backbagy FETDEE fidee L & sy g%gszt@has,@caegheftgoth si des

|nthevm rectlono the top p?atez bottom plate 1

connect ed sk%waeau?@mléﬂe %ﬂqpﬁﬂa@f thd 1% F thath@akOBoRiAi€i€Q extends
across the entire length in the udi nal direction of the backing nenber

11. The thyyr dre@ﬂ’in?oﬁﬁévg 2€ne 228 2483 HIRNGRH o3 thize ttr@ﬂﬁﬁf fhhget @p, pl ate
20. In the'top plate 20, the gui'de hol'e 27 for guiding the el evating guide

21 is fornmed ghakbecsi Hg 6f the acki® N Hoye 22k AL wastifugi rection
between the third air hoses 22c, 22c. As illustrated in FIG 1, the
bottom pl an€la8ibf SEPEothethodn thdaniidigld dilapetesr D2oAs24hear ranged at the
top of the elevating frame 24 described |ater, and regul ates the position in
t he wi dt hmdixieot enroket hwidbiacin ndgherernderichl wikiectdemect to the wel d groove
M The stopper 21c of the elevating guide 21 cones into abutnment with the
bott om pl at e 1BswhEsthenmdvat iHig.gui,deh2l thsrdndsr Rheesf22e, 2he bottom

pl ate 18 needs not to be provided across the entire
serve to raise and lower the trough 40 accommeodating the

flux F via the support frame 42 and the trough support
frames 4la, 4la by inflating and deflating. The third air
hoses 22¢, 22c extend along the trough frame 41. When
performing welding, as the third air hoses 22c¢, 22¢ inflate
with compressed air fed into the third air hoses 22¢, 22¢
frem the pressure device {not illustrated), the third air
hoses 22¢, 22c push the bottom side of the through frame 41
upwards, thereby pressing the trough 4¢ held by the trough
frame 41 into close proximity or abutment with the back side
of the steel plates to be welded E. The third air hoses 22c¢,
22¢ are formed by a pair of hoses placed on the left and
right with respect to the elevating guide 21 arranged at the
middle portion of the top plate 20, between the support

plate 42 that is a part of the trough frxame 41, and the top
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| ength in the |ongitudinal direction, but only needs to have a predeterm ned
| ength al ong which the bottomplate 18 is supported on the backing roller
portion 24a. The support structure 17 is noved horizontally on the
backing roller portion 24a along the width direction by a drive nmechani sm
(not illustrated) including an engagi ng portion that engages with the bottom
pl ate 18. As illustrated in FIG 1, the elevating frane 24 is a frane
that is sprawgyedl diff ¢dig supplosw sheustpper L7spiacedren ithe akkwdddtds and
descends in the vertical direction. The elevating frame 24 is supported on

t he el evalleViteelcdd ckeez3 FIghd as the backing roller portion 24a arranged at
the top. The eleyatin% frame 24 is fornmed by joining shape steels and pl ate
nmenber s t oget B&r {lALEEEasgasLBNFIG} | 3B bosbE i hase and 2?ﬁ£1@iévating frane 24
has a bottom frame 24h extending in the width direction, side frames 24c,

240 for meRRTReR Jordalding thas RESANE: 2h5t ROBR IR a% H® RIS r ane 24b,
and a pair of clanpi pl at es %4%, 2%@. rgvi gd between the side frames 24c,
240. The BAFH-<R 432#ﬁkrﬁ?ﬁﬂiﬁﬁe§ 2BE 2 5rg EE%%(%?é@h%SEEP det er ni ned
the. backi FEPRPO Ty TS PHHF o2 BANATAGAL OF  BRASBESRHED T RvER ity SRAAED 23 | o
ol at eo. 24 O PRET D rERR B8E - of ZeuEHTREE et oS il Tl B e 24c.

fixing ¢lip 22e at the interval of the width of the second

alr hose 22b, thereby clutching the hose-band fixing clip

22e and the second air hose 22b,

The hose-band fixing clip 22e is a member for holding

the second air hose 22b, which is fixed to the hoge-band

fixing clip 22e by the hose band 22d, on the support plate

42. The hose-band fixing clip 22e is installed on or

engaged with the concave-shaped inner hottom of the trough

frame 41.

The above-mentioned pressure device (not illustrated)

is a2 compressed-air supply device that is connected to each

of the first air hose 22a, the second air hose 22b, and the

third air hoses 22¢ vié a tube (not illustrated), and

supplies comprezsed air to each of those hoses. The

pressure device is formed by, for example, a compressor.

Further, between the pressure device and each of the first

ailr hose 22a, the second air hose 22b, and the third air

hoses 22¢, there is an air supply contreol device {not
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24d are provided in parallel at a predeterm ned interval across the entire

| ength ot the side frames 24c. Further, the el evating device 23 is passed

t hrough the bottom frame 24b. The flux recovery nmeans 25 is arranged
inside the elevating frame 24, and recovers used flux F scrapped off after
wel ding of the weld groove M The flux recovery nmeans 25 includes a tapered
portion 25a that spreads toward the upper portion of the elevating frane 24,

d |i ' hat _di sch d fl
The outsi et FaEQRY i R erinel 250 SPherORLeBERBSUF B0 ¢ 1 g Bevi ce. 23

h [ he, t{. f 41 d al | f d
by 1 ho abb S RERr T raere EabSA e O shon-RRE Ber SR YE R 10 ana the

support sg&ggy{g%%&%ﬁ%gﬁ% g&gv&gdlgl %%hg%fggedngrpacki ng device 10 is

configure K1 ng nber IS raised to its raising end

by the el evalify feNidiGataa 3n088cS 69°EnE| Suppdit b%i“&‘@ihzté‘%b'ﬁ QR si de of

the trough frane back side of the ates to be welded E is

provi ded byzg5etthngnd NS BE WHicP LR nhhaBmBeregyal s tRufote®f the
dianeter at maxinmuminflation of each of the first air hose 22a and the

third ai rrrhesgﬁ%_gaft UPoR, difdeati-Ondit@ed €Ykl REpi pahrehspeexadeiide air
pressure of each of the first air hose 22a and the third air hoses 22c is

set to bealdngheher Bowei ©id1thdd dRadiddd 2EVMPBe backihg wbeb&Aacking device
10, the position of the raising end of the trough 40 after the trough 40 is
rai sed bythbestievalatgs deyicedttd orspechf sedekoint bRef 9ifdoM Ng reason.
direction of the top plate 20, and the bottom plate 18
connected between both the side plates 19, 18.
The top plate 20 extends across the entire length in-
the longitudinal direction of the backing membexr 11. The
third air hoses 22¢, 22c are arranged on the top of the top
plate 20. 1In the top plate 20, the guide hole 27 for
quiding the elevating guide 21 is formed on the side of the
middle portion in the width direction between the third air
hoses 22¢, 22c.
Ag illustrated in FIG, 1, the hottoem plate 18 is
supported on a backing roller portion 24a arranged at the
top of the elevating frame 24 described later, and regulates
the position in the width direction of the backing member 11
with respect to the weld groove M. The stopper 21lc of the
elevating quide 21 comes into abutment with the bottom plate

18 when the elevating guide 21 ascends. Therefore, the

bottom plate 18 needs not to be provided across the entire
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As illustrated in FIG 23, if the gap S between the flux F (backing nenber
11) and the back side of the steel plates to he wel ded E exceeds 75% ot the
dianeter of the third air hoses 22c at maxinmuminflation, the gap Sis so

| arge that the amount of the flux F supplied to the weld groove M by
inflation of the first air hose 22a and the third air hoses 22c is small
and the pressing force is also weak, meking back bead failure or burn

t hrough |lengt tiq ddsulormigsndiors, dirertsipnef butimmlyY HredshdQd@vs be
smal |l er than or equal to 75% of the dianeter of each of the first air hose
22a and tdePRPTERINaThJ@RILRCc adenFawhibin Fht | Betsm plate 4548 in the
backi ng device 10, the air pressure_of the air hose 22 at inflation is
speci f i edSYRROFIRS 195 [T4\G h@ckéagoroller PPFEifR 243 pressure is smaller than
0.05 MPa, the force with which the flux F is(Pressed agai.nst thsgmelding
grove mis snai® SHERPRG BRERHEER 14i 18P dit # PPabP8 to occur

If th ' ds .0.5_MPa, .th Wit h which the t h 40
pr essed. HRAHEE LI PeatIe o7 AN B  BPEeFap) Wi LS (AR & becomes
' ' th teel . t . ded E to bhe |ifted , Whi ch
ke viel O CTAM Tl GO0 1G8RRF T rREY o Br eoared 4% SERdT e {hat "The
' be i v 0. 0] ti d ab .
po i 1 uecratah PhdreE Wil Phs BBc 8 bt S Eea the T ux suppi vi ng
neans 26 for supihybag Lhga bxpEe! Or ! Nend oML A B2 Ga 3 o The 1 ux

suppl yi ng nean
frame that is arranged directly below the support structure

17, and ascende angd descends in the vertical direction., The
elevating frame 24 i3 supported on the elevating device 23,
and has the backing roller portion 24a arranged at the top.
The elevating frame 24 is formed by joining shape steels and
plate members together into a substantially box-like frame.
The elevating frame 24 has a bottom frame 24b extending in
the width direction, side frames 24¢, 24c formed in a
ladder-like fashion at both ends of the bottom frame 24b,
and a palr of clamping plates 24d, 244 provided between the
side frames 24c¢, 24c¢. The pair of clamping plates 24d, 24d
are separated by & predetermined interval in the
longitudinal direction of the backing member 11, and clamp
the backing roller portion 24a. The top end of the
elevating device 23 is abutted on and supported by the
bottom end of each of the pair of clamping plates 24d, 24d.

Also, a large number of such pairs of clamping plates 244,
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26 includes, for exanple, a hopper that suppliers the flux F, and a carriage
that noves on the trough 40 along the direction of Its Iength by driving of
an endl ess chain or the like to thereby sprinkle the underlaying flux P2
(see FIG 221) and the backing flux FI onto the trough 40, and scrapes off
and recovers the flux F that has solidified. cone-side welding equi pnment>
Next, the one-side welding equipnment 1 according to the present invention

Vel di ng. cA FHERBIET IS PR LR Righ dRTFER AR Pt Hacki ng member
The rack TPEME T 18 TOPal 8 it TG Poge: PErmequai A tHEge of st eel
00 2 R, S PR o o S5 BRUAP B BBR A hll [ARl o 104
i nside, apg extends along the |ongitudinal direction of the backing
The flux recovery means 25 ig arranged inside the

elevating frame 24, and recovers used flux F scrapped off

after welding of the weld groove M. The flux recovery means

25 includes a tapered portion 25a that spreads toward the

upper portion of the elevating frame 24, and a screw-like

conveyor portion 25b that discharges recovered flux F to the

cutside.

The backing device 10 includes the elevating device 23

that raises and lowers the trough frame 41, and also

elevating means formed by the above-mentioned air hose 22

provided between the trough 40 and the support structure 17

on the elevating device 23.  The backing device 10 is

configqured so that when the backing memberxr 11Iis raised to

its raising end by the elevating device 23, a gap § (see FIG.

2B) between the top side of the trough frame 41 and the back

side of the steel platea to be welded E is provided by

setting a height Bl, B3 smaller than or equal to 75% of the

diameter at maximum inflation of each of the first air hose

22a and the third air hoses 22c upen inflation inteo a

cylindrical shape, and the air pressure of each of the fixst

alr hose 22a and the third air hoses 22¢ is set to be in the
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device 10. The rack frame 104 includes two main beans 104a provided in
paral l el along the |ongitudinal direction, a connecting beam 104b connect ed
bet ween the main beans 104a, 104a at right angles, a connecting beam 104c
erected perpendicularly on the connecting beam 104b, auxiliary beans 104d,
104d install ed above the main beans 104al 104a in parallel to each other,
and a cantil ever been 104e that hangs over to the side opposite to the
backi ng deange ab §rOmMBse tRu8-I5 ¥P3-beans 104d, 104d. Al so, in the rack
frame 104, a carriage portion 108 is installed bel ow the connecting beam
104b. The rackd™ idee PROKiRgy 8viget ke, wriae Pes Hekan ¢if dthe Falded ng devi ce
10 as the carriage portion 108 noves_on each of a plurality of rails 107
that are %F@v?%'le‘%l@ FEeaRt 140 adtex phederensndd intEisRd kY tHhe

| ongi tudi nal directjon of the backing device 10. The conveyi ng and
fixing meBhevabHng Seiichded n SPﬁElgéﬁdoﬁo&EHeo?Q%:H%w’a‘&E(i‘f‘? beams 104d

of the rack franme_ 104, and hqorizontally ves the steel plates to be wel ded
E above the bdtkildUFErEEed dn ?E@'c@)ﬂV&fn&%ﬁFﬁi%ﬁ?ﬁ%ﬁhﬁ‘ﬁS i ncl udes a
panel novj roll.er 105a, a.ma devi ce 105b, and the l.ike. Al.so, to

assi st thtﬂg’énf/e ¥ W%eﬁggl AP Eglet 26k §& ?le‘ﬁPEt}B%/ ﬁt-rﬁaeﬁonveyi ng
and fixin s.. 105, a idiary rql 106, 1 s arranged e top

(cantil evﬁ}ﬁ%ﬁ%qﬁaﬁe)‘*&}fﬁtﬁié ~ efigahggslag. t%&? %“?‘B%??’ét‘?d #1{:& FIG 7, the
wel der 30,4 r V. h i n | 10 n s. the stee

pl at es tot%gr%e 1212%?:%%3?%% r?ét ?rlra%%?"&snl ggg%&gﬁ%'vﬂlg %&rlfé)\g%/gl‘el\/lg]crhe wel der
30 includ t | J4 o i r : 8 am 101
extendingf§f€%9£$%§ 1%%%Wfﬁg#%g%@&%%e%??%n%ogﬁﬁhzlggcﬁ?ﬁg&%gﬁ%gf 11 of the
backi ng dg¥b&@e 1 p P AAMSIdN S khe32iFRYaRLY AhkachSd ipstdgetravel ling
carriage gl,_and_a%ﬂ%cﬁng torch 33éa%%g§he§ to the adjusﬂyé?%ig 32. A
bearing 3dgit§ dixathdd 2 WAWRENNNIapAr £ha0Brddsing Pordd | iS22 a5 ovi ded
to the adjusting jig 32 noves via the fixed bearing 3la, the adjusting jig
32 moves waak ekt BHAE Wda@ fafiluke backupd ﬁnﬂb@%hlﬂiaﬁlléi tde wel ding
torch 33 attached to the adjusting jig32 noves. In the welder 30, the
bearing 3decus. f i Neskefowe t e dd pireifegaplg dRatWehdi ggptorisd 33) noves via
the bearing 31a in the width direction of the backing nenber 11 together
with the small&?ahatoweyequalheondisdenf3@headibrmetonf ofjureech sof tttes t he rail

32a is fixed to the travelling carriage 31, and the bearing 31la noves
t oget her fitét tder djacstddeg grdy 32 third air hoses 22c at maximum

inflation.

Also, in the backing device 10, the air pressure of the
alr hose 22 at inflation is specified for the following
reason.

If the air pressure is smaller than 0.05 MPa, the force
with which the flux F is pressed against the welding grove M
is small, ﬁaking back bead failure or'burn through liable to
occur, If the air pressure exceeds 0.5 MPa, the force with
which the trough 40 is pressed against the back side of the

steel plates to be welded E becomes excessive, causing the
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<Wel di ng net hod> Next, a wel ding nethod using the one-side wel ding

equi pnent 1 including the backing device 10 will be described with reference
to PIGS. 1 to 7. A wel di ng net hod according to the present invention
perforns a wel ding operation by noving the steel plates to be welded E so as
to be arranged at a position where the backing device 10 is installed, and
pressing the backing nenber 11 of the backing device 10 agai nst and al ong

the wel d giooy e Mhed weehd RR1gkaek ebabesuet@e e deh & rpesd fically, the

wel di ng net hod |ncludes a first step of raising the trough 40, a second step

of i nj ectyaDa comnessd ididle Rle0 oklart hi tHPeS68e 220t t0s ipifdBdarie third
hosen 22c to bring the top end of the trough 40 into close proximty or

abut ment whith the Daclkristaref dehénwehd gangeeodl o aos urdl tsd ep. DMPanf | at i ng
the first air hose 22a to press the flux F in the trough 40 agai nst the back

side of the wehthgiabwehdde.and a fourth step of perform ng one-side wel ding.
The respective steps will be described bel ow. The wel di ng net hod
accordi ng to taw jllesé¢matiedyent FOaA. pb ef ehabbacking uibssiceprlitor to the first
to fourth steps nmentioned above, a preparatory step of supplying the flux F,
and adj usinelpddm tposifilion sofppilyeéngt mehnpgl aéefor osteplinedche flux
F to the trough 40 (see FIG. 2B). The flux supplying wmeans
26 includes, for example, a hopper that suppliers the flux F,
and a carriage that moves on the trough 40 along the
direction of its length by driving of an endless chéin oTr
the like to thereby sprinkle the underlaying flux F2 (see
FIG. 2B) and the backing flux F1l onte the trough 40, and
scrapes off and recovers the flux F that has solidified.
<One-side welding edquipments
Next, the one-side welding equipment 1 according to the
present invention will be described,
As illustrated in FIGS. 1, S, and 7, the one-side
welding ecuipment 1 includes the backing device 10 having
the backing member 11, a rack frame 104, conveying and
fixing means 105, and a welder 30.
The rack frame 104 is fermed by putting together square
bars made of steel into a frame so as to have a recessed
shape in gsection. The rack frame 104 is a frame that is

open at the top with the backing device 10 supported inside,

and extends along the longitudinal direction of the backing
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E. (Preparatory step) The flux F is supplied fromthe flux supplying
nmeans 26 illustrated in PIG 5 into the trough 40 of the backing nenber 11.
At that tine, as illustrated in FIG 2B, the first air hose 22a, the second
air hose 22b, and the third air hoses 22c are in a deflated state. Thus, the
bottom end portion of the trough 40 accommpdating the flux F hangs down from
the trough frane 41 with the weight of the flux F. Al so, the trough frane
41 is in a lowered state with the support plate 42 placed on the top ends of
the side ateies 10, Ifhe rack \Bhemesuppl Ynoguibe twoxmiinvikedms cbusd ng t he
flux supplying neans 26 to travel along the |ongitudinal direction of the
trough 40pbygvildéediing gzhwealdrd edonghahe dongheulikel (dbtectiarst raat ed)
supporting the flux supplying nmeans 26, the underlaying flux F2 and the
backi ng ftannétting diesn itk orimegred hecwsengutheiwhiy sgamskleih, t her eby
supplying the flux F to the backing nenber 11 (trough 40).

104a at right angles, a commecting beam 104c erected

perpendicularly on the conmnecting beam 104b, auxiliary beams

104d, 1044 imstalled above the main beams 104a, 1l04a in

parallel to each other, and z cantilever bheam 104e that

hangs over to the side opposite to the backing device 10

from the auxiliary beams 1044, 104d. Aalso, in the rack

frame 104, a carriage portion 108 is installed below the

connecting beam 104bh. The rack frame 104 moves in the width

direction of the backing device L0 as the carriage portion

108 moves on each of a plurality of rails 107 that are

provided in parallel at a predetermined intexval in the

longitudinal direction of the backing device 10.

The conveying and fixing means 165 is arranged on the

top of each of the auxiliary beams 104d of the rack frame

104, and horizontally wmoves the steel plates to be welded E

above the backing device 10. The conveying and fixing means

105 includes a panel moving roller 105a, a magnet device

105b, and the like. Also, to assist the conveyance of the

steel plates to be welded E by the conveying and fixing

means 105, an auxiliary roller 106 is arranged at the top

{(cantilever beam 104e) of the rack frame 104.

As illustrated in FIG. 7, the welder 3¢ is arranged
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Then, as illustrated in FIG 1, the steel plates to be welded E, E that have
been previously tack-wel ded are noved by the panel noving roller 105a and
the auxiliary roller 106, and the weld groove Mformed by the steel plates
to be welded E, E is positioned above the backing device 10. Then, an
unillustrated driving device is activated to performfine adjustnent of the
backi ng nmenber 11 in the width direction so that the trough 40 is positioned
direct|y destoay thee beslkingr devéckl 10, an8pweldis ctihd y5tadie BURNRS ttostruct ure
17 mounted with the backing nenber 11 is horizontally noved in the width

di rect i orb®rwalieddt o tole dropdr sida ofiathe régnRaRodlt oF t he

el evating franme 24 arranged directly bel ow the suefort structure 17. After
the fine “¥aildar chiingludes ﬁi&?ﬁVGﬂKéEEi@ﬁrréage 31 that travels on

a welder beam 101 extending along the longitudinal direction
of the backing member 11 of the backing device 10, an
adjusting jig 32 movakly attached to the travelling carriage
31, and a weléing torch 33 attached to the adjusting jig 32.

A bearing 3la is fixed to the travelling carriage 31.
As a rail 32a provided to the adjusting jig 32 moves via the
fixed bearing 31la, the adjusting jig 32 moves in the width
direction of the backing member 11, and the welding torch 23
attached to the adjusting jig 32 moves.  In the welder 30,
the bearing 31a is fixed, and the adjusting jig 32 (welding
torch 33} moves via the bearing 3la in the width direction
of the backing member 11 together with the rail 32a.
However, the welder 30 may be confiqured so that the rail
32a is fixed to the travelling carriage 31, and the bearing
3la moves together with the adjusting jig 32.
<Welding methods

Next, a welding method using the one-side welding
equipment 1 including the backing device 10 will be
described with reference to FIGS. 1 to 7.

A welding method according to the present invention
performs a welding coperation by moving the steel plates to

be welded E so as to be arranged at a position where the
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fini shed, the nmagnet device 105b is activated, and the steel plates to be
wel ded E are attracted downwards by nmagnetismfor fixation. At this tine,
each air hose 22 is in a deflated state as nentioned above. Thus, the trough
40 and the trough frane 41 are in a lowered state. (First step) As
illustrated in FIG 1, by driving the elevating device 23, the trough 40 in
which the flux Fis held and which has the length Li that is a m ni num

| engt h ofbdckirg déitirelteduyalinssailied], cagdhpagPsbig tthe ikdakigtdove Mis

rai sed toward the weld groove M between the steel plates to be welded E, to
a predet ereiprr Posif itde deakinge devaee pPakgainst banged berp Ehe

According to_the present invention, the predeterm.ned position refers to
such a po‘i@%‘i(ﬂFQ% Mukatwasa 5§€ki5ﬁ&eﬂfeﬁﬁé1ae§1t?sb$ Haederd E+ he raising end
of the trough 40 t he el evating device 23, the gap_S between the backi ng
menber 115R§RRE :lfféi‘])sa[}é-elt Medding B‘St%@ﬂdéﬂck‘l’ii§ss€‘raﬁ%$tt§féﬁ13cﬁ equal to

75t of the dianet of th ird air ses 22c_at UBX|nun1|anat|on (Second
st ep) T2PRY | % r‘f‘erI & 3§°°F eSEGB Phi + &F F 1D SeRmpIERESesd

aranged %férfé“%&sw 9 B 5287 5R B OHED LABEE i BISAe P
by |nJect gbffﬂ?rq§s%%p end of the trough 40 into close proximity

or abutment with the back side of the weld groove M, a third

step of inflating the first air hose 22a to press the flux F

in the trough 40 against the back side ¢f the weld groove M,

and a fourth step of performing one-side welding. The

respective steps will be described below.

The welding method according to the present invention
preferably includes, prior to the first to fourth steps
mentioned above, a preparatory step of supplying the flux F,
and adjusting the position of the steel plates to be welded
B,

{Preparatory step)

The flux F is gsupplied from the flux supplying means 26
illustrated in FIG. 5 into the trough 40 of the kacking
member 11. At that time, as illustrated in FIG. 2B, the
first air hose 22a, the second air hose 22b, and the third
air hoses 22c are in a deflated state. Thus, the bottom end
portion of the trough 40 accommodating the flux ¥ hangs down

from the trough frame 41 with the weight of the flux F.
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air into the third air hoses 22c, 22c by the pressure device (not
illustrated). As the third air hoses 22c, 22c inflate, on the side of the

m ddl e portion between the third air hoses 22c, 22c, the elevating guide 21
ascends whil e being guided by the guide holes 27, 27 in the top plate 20 and
the bottom plate 18, pushing up the support plate 42 fixed to the top end
portion of the elevating guide 21 by a height H (see PIG 22). Thus, the

t rough fﬁﬁﬂﬁh4¥hé§t%og%§!?rﬁﬁeraisgg by érfb$ggégn%ﬁ%ﬁ% ﬁﬁ?hTQ%%’ t he

inflationof the thir oses 22c 1s contlnued e stopper 21c

provi ded dipddiat fabkamiendiReekl 0 phe! Ao Clayaldna i idingbiasass | nt o

abut nent nder Si t he tt ate 18 of the slpport structure
17. At thig tigre, as the support plate 42 is pushed up, the trough support
frames 4la, 4la and the trough 40 integrated with the support plate 42

ascend simul t gReAUSLI¥plEaHE fle t hByE 0P, AL 1 diRibigowald 4Quko be raised to
a position in close proximty or abutment with the back side of the weld

groove MsafprdiRe nyf aRlang! akesot erbeeVehlieg he longiiaidiirg) when the anount
of the flux F accommpdated in the trough 40 is relatively small, and the

flux F dogigrgwniion F abevervhght souph dbivite tlop eaniiads tdmitr exgh 40
ascends to a position where the to end is pressed agai nst the back side of

t he wel d wheodvikeM (not illvkémathd) aguppdroing hehd | fixoE sappdiyimgat ed in t he
trough 40 is relatively large, and the flux F rises greatly above the trough
40, the tmgmrrenéqf thiee undewrdhydBgi §lhkfF2dand whedsicking iflvd &de proxinity
with the back side of the weld groove M between the steel plates to he

wel ded E,radesirvasl isr &b hgppks buekbaguentiaFly atprindtlade thagebd de of the

wel d groove M )
' supplying the flux F te the backing member 11 (trough 40).

Then, as illustrated in FIG. 1, the steel plates to be
welded E, E that have been previously tack-welded are moved
by the panel moving roller 105a and the auxiliary roller 1086,
and the weld groove M formed by the steel plates to be
welded E, E is positioned above the backing device 10. Then,
an unillustrated driving device is activated to perform fine
adjustment of the backing member 11 in the width direction
so that the trough 40 is positioned directly below the weld
groove M.

Specifically, the support structure 17 mounted with the
backing member 11Iis horizontally moved in the width
direction on the backing roller portion 24a arranged at the
top of the elevating frame 24 arraﬁged directly below the
support structure 17.

After the fine adjustment in the width direction is
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(Third step) Air is introduced to the first air hose 22a by the
device (not illustrated) to inflate the first air hose 22a. Om ng

pressure

to the inflation of the first air

hose 22a arranged under the trough 40,

t he

bottom end portion of the trough 40 accommodating the flux F is pushed up,
and the flux F is conpletely pushed up to a height that nakes contact with

t he steel

plates to be welded E. Thus, the flux F is pressed with an
appr opr i adig JURSE| Rl %gﬁeagaeo%et b@sﬂafi( éé&jﬁréﬁeci heaﬂéf'ﬁaﬂ%%@\é& M of the
steel plates to be wel Fourth step) hen, as illustrated in FIG
e e A Bel SedBRK Eda9¥ Lperyet&d rm:mg:fas??nf qsh ont side

7, one-si

of the weld groove Mwhile noving the welder 30 on the wel
predet er nfigreck isA€dn .t harebnivel dineyg &aehsipelhgdentes o e anel ded E, E

Next, when there are a plurality of weld grooves M the

deflated state as mentioned above. Thus, the trough 40 and
the trough frame 41 are in a lowered state.
(First step)

As illustrated in FIG. 1, by driving the elevating
device 23, the trough 40 in which the flux F is held and
which has the length L1 that is a wminimum length of larger
than ox egual to the length L2 of the weld groove M is
raised toward the weld groove M between the steel plates to
be welded E, to a predetermined position near the steel
plates to be welded E.

According to the present invention, the predetermined
position refers to such a position that when the backing
menber 11 is raised to the raising end of the trough 40 by
the elevating device 23, the gap § between the backing
member 11 and the steel plates to be welded E isg smaller
than or equal to 75% of the diametexr of the third air hoses
22¢c at maximum inflation.

{Second step)

As illustrated in FIG. 3, the two third air hoses 22¢,
22c arranged between the support plate 42 of the trough
frame 41 and the top plate 20 of the support structure 17 on

the elevating device 23 are inflated by injecting compressed
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air in each of the first air hose 22a and the third air hoses 22c, 22c is

di scharged to |l ower the elevating guide 21, the support plate 42, and the
trough 40, thereby separating the flux F apart fromthe back side of the
steel plates to be welded E. Then, the elevating frame 24 is |lowered by the
el evating device 23 to further |ower the backing nmenber 11 apart fromthe
back side of the steel plates to be welded E 1thereby separating the backing
flux FI oph¥tintemihhdiack adirgdogest ReCst eeF BY athe RHRHER| 9  Next,
the portion of, the backing flux g% ah,tge top, side of the trough 40 which
has been (BRW }&ly i and s FE8F FRATENALESRORRRI P Enot2S 1 1SR ed)

d h - ' flux ' 6,is dri |
new backi 1) FROEEE (4 (E PUFAleaBObrIPRoOFFBeEN G0 SHAR 41The ad) ustmont
i f t ' f or ned that .t he f > and th
|2 Do OURESL PEEPRALOT sk 6 3 RSk BLURD £ 20p LBkl Wy L flnd e
above- men 1'19@&91{, "SHe ig%fqéuﬁltorieﬁt SRS 3hCiR° ﬂ&rgﬁg- BHED ?zf\‘/la‘P "@id on 1

anti | i re we % e

per f or med”sever al“ tiie there i's"no no roov se when
flux isr Aﬁﬁﬁﬁf N y I Ognt | ng flux F1
solidifi e%&%ﬁ’ﬁe%art [ nlga’h at . J‘?ﬁje(ré\l, ?%ngpgg?#étﬂgé%%x%z we dél&;llgég it is
necessarypho £&MME b5 U ied BABKLEUNE! 4xidb, 22NGy rEmiSndsh g he upper
| ayer of the trough 40 with new backing flﬁé gl} At tﬂ?% tiréfgfhe

under | ayi 0ged | B E2B) . Thus, the trough frame 41 as a whole is

raised by the height H.

Then, the inflation of the third air hoses 22c¢c is
continued until the stopper 21c provided at the bottom end
portion of the elevating guide 21 comes into abutment with
the underside of the bottom plate 18 of the support
structure 17. At this time, as the support plate 42 is
pushed up, the trough support frames 4la, 4l1la and the trough
40 integrated with the support plate 42 ascend
simultaneocusly, causing thé top end of the trough 40 to be
raised to a position in close proximity or abutment with the
back side of the weld groove M of the steel plates to be
welded E.

That is, when the amount of the flux F accommecdated in
the trough 40 is relatively small, and the f£flux F does not
rise above the trough 40, the top end of the trough 40
ascends to a position where the top end is pressed against

the back side of the weld groove M.
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is used as it is, so it is preferable to | eave the underlaying flux 2 as
much as possi bl e when renoving solidified backing flux Fl. To renove
solidified backing flux FI fromthe trough 40, although it is possible to
scrape off the backing flux F1 by inflating the first air hose 22a, in this
case, a large amount of underlaying flux 2 is often scraped off at the sanme
time. To avoid such inconvenience, it is also conceivable to inflate the

first air hoseyndda dmel aliduhy Bet cpal y18y Rbgtdoliddatdd ithithecase, however,
the extent of inflation of the first air hose 22a does not becone uniform

across t herengh r£o | e gdLatiicdy Qattgeesuht thear®ag Mheigesartatidliyed backi ng
flux FI cannot be recovered in a satisfactory manner or where a | arge anobunt
of under| alybwg fhaixtFudis 40Gr ahed topf end of Aneortibugihy40 abs i 1ifitsdd ated in
FIG 4, the flux Fin the trough 40 is lifted up by using the second air
hose 22b thaod mesitidn i dllosel eoxEminyt wethr thghbdck umidoraf ywha th a
lifting wdth that is about half of that of the first air hose 22a across
the entireel@ngrdotsd Mibatiweeny dhghsteel plat@henorkeovelded Bolidified
backing flux FI that has been used, the recovery is perforned after the
trough freherdayipressiaredhs halﬁ!étlgge\féukngldes{ﬁ@éﬁﬁﬁh%nbﬁdc pFiedfet er mi ned
space is secured above the trough 40. In this case, as illustrated in FIG
4, in a sehtehenerd FoaModhh frane 41 as a whole is lowered by deflating
the first air hoses 22a and the third air hoses 22c, 22c, by sending

conpr essefThi¥d (3™ second air hose 22b fromthe pressure device (not

Lgiﬁférﬁhgdﬁe t.he sernd %b& Hggg g Erggféﬁéghoég“ééi“iﬁ'éﬁé F is raised

pressure device (not 1llustrated) to inflate the first air
hose 22a. Owing to the inflation of the first alr hose 22a
arranged under the txough 40, the bottom end portion of the
trough 40 accommodating the filux F is pushed up, and the
flux ¥ is comﬁletely pushed up to a height that makes
contact with the steel plates to be welded E. Thus, the
flux ¥ is ﬁressed with an appropriate pressing force against
the back side of the weld groove M of the steel plates to bé
welded E.

(Fourth step)

Then, as illustrated in FIG. 7, cne-side welding is
applied by the welding torch 33 from the front side of the
weld groove M while moving the welder 30 on the welder heam
101 at a predetermined speed, thereby welding the steel
plates to be welded E, E.

Next, when there are a plurality of weld grooves M, the
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When recovering the flux F, the flux recovery neans 25, the trough 40 of the
backi ng nmenber 11, the trough frame 41, the second air hose 22b, and the
support structure 17 are used. In this case, as illustrated in FIG 4,
upon inflating the second air hose 22b, the backing flux Fl that has been
used rises above the top side of the trough 40, and after the rising portion
Is leveled to a predeterm ned hei ght by scraping off the surface of the

backi fl FI b f , , il d hed | he fl

oS A At e, B 3R L Rkoke H30 T A e L G e o
26 f i t..The fl that h heet d off i

v er o fhed rR T ZANTEN adihaddth Yo N8t 2O REEARE I oBibe 314 11 o

Fecovered by A - v :

compr ess e P SRR A 33 E-G00n da ity Vedfigand Y, |

okt pOTfhE Ot B [P | Bl BEARUGECh s06ed Lo, AN New

suppl yi n%@ﬂ@@fa%éa.'t Thﬁgﬁu't%gb%la%%énghe&a&@ewnﬂ@fi@«é gawmce? can be

e t he e | olidif

repeat edly used cause under | ayi ng ux F2 does not s y Wth

wel di ng h@f’évatint_i afiile a1 eEbadi-ARRl: 9bwbPerRE eBEAkiAd Whetihan has been
descri bed above, the present invention is not limted to the above-nenti oned

enbodi MenipaBn df e 11HES B fdiGRt ignehar 8rBessphheed ¢bopd wienatd img from
t he scope of the present invention.
thereby separating the backing flux Fl apart from the back
side of the steel plates to be welded E, ©Next, the portion
of the backing flux Fl at the top side of the trough 40
which has been used is removed, and then the endless chain
(not illustrated) connected to the above-mentioned flux
supplying means 26 is driven to supply new backing flux Fl
to the top side of the trough 40. Then, fine adjustment is
performed (preparatory step is performed} so that the flux F
and the trough 40 are positioned directly below the next
weld groove M, and the above-mentioned first to fourth steps
are performedﬂ Such an operation is performed several times
until there is no wmore weld groove M.
(Case when flux is recﬁvered)
After welding by the welder 30, the backing flux F1
solidifies with welding heat. Then, to perform the next
welding, it 1s necessary to remove the solidified backing

flux F1, and replenish the upper layer of the trough 40 with

new backing flux F1. At this time, the underlaying flux F2
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For exanpl e, the backing device 10 and the one-side wel ding equi pnent 1
ment i oned above may nove the steel plates to be welded E in the width
direction (direction orthogonal to the |ongitudinal direction of the backing

devi ce 10). Al so, while the elevating guide 21 has been described as
being a red-like nenber in the foregoing, the elevating guide 21 my have a
pl ate-1i ke shape. WHAT IS CLAIM2D | S: 1. A backing device used in

one- si de ##|&F&Y Euithrieht Scodtpaef Brafagabhe- 5 dkeaws ity of steel plates

to be wel ded, conprising: a backing menber, . )
underlaying flux F2 ag much as possible when removing

solidified backing flux F1.

To remove solidified backing flux F1 from the trough 40,
although it is possible to scrape off the backing flux Fl1 by
inflating the first air hose 22a, in this case, a laxge
amount of underlaying flux F2 is often scraped off at the
same time. To avoid such inconvenience, it is also
conceivable to inflate the first air hose 22z not fully but
only by about half. In this case, however, the extent of
inflation of the first air hose 22a does not become uniform
across the entire length, which can result in areas where
solidified backing flux Fl cannot be recovered in a
satisfactory manner or where a large amount of underlaying
flux F2 is scraped off.

Accordingly, as illustrated in FIG. 4, the flux F in
the trough 40 is lifted up by using the second air hose 22b
that can 1ift up the flux F in the trough 40 uniformly with
a lifting width that is about half of that of the first air
hose 222 across the entire length L1 of the trough 40.

When recovering solidified backing flux Fl1 that has
been used, the recovery is pexformed afrer the trough frame
41 is lowered by the elevating device 23, and a
predetermined space is secured above the tyxough 40. In this

case, as illustrated in FIG. 4, in a state where the trough
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wherein the backing nenber includes a trough frane, and a trough fixed to
the trough frane and in which flux is accomodated, the trough frame and the
trough being arranged al ong a wel d groove. 2. The backi ng device
according to Claim1l, further conprising an air hose provi ded between the
trough, and the trough frane to which the trough is fixed, the air hose
being inflated with conpressed air to press the flux against an underside of

the wel d gFgovesplad faevﬁfoq%l i@l %ﬁéréa be detdeding the Birsthaihacki ng
device according to Claim?2, further conprising an el evating device that

rai ses angbduers tha heughibaagey whgesi Mc, 22-::“@]33651161(3@9 i's provided
between the trough frane and a support structure on e el evating device;

and yrddifedacld e wRebeechadr aischos® 2ol af vomalenhfsdie trough by
the el evating device, a gap between the

device (not illustrated), the second air hose 22b is

inflated and the flux F is raised before the recovery is

performed.

When recovering the flux F, the flux recovery means 25,
the trough 40 of the backing member 11, the trough frame 41,
ﬁhe second air hose 22b, and the support structure 17 arxe
used.

In this cagse, as illustrated in FIG, 4, upon inflating
the second air hose 22b, the backing flux F1 that has been
used rises above the top side of the trough 40, and after
the rising portion is leveled to a predetermined height by
scraping off the surface of the backing flux Fl1 by a flux
scraper {(not illustrated) attached teo the flux supplying
means 26, new backing flux Fl1 is sprinkled by the f£lux
supplying means 26 for replenishment. The flux F that has
been scraped off is recovered by the flux recovery means 25.

After recovery of solidified flux F is finished, the
second air hose 22b is deflated by releasing compressed air
from the second air hose 22b. As a result, a depression
corregponding to the removed flux F is produced in the

trough 40, and new backing flux F1 is supplied to that

pertion of the trough 40 by the flux supplying means 26. It
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backi ng nenber and the steel plates to be welded is smaller than or equal to
75% of a dianmeter of the air hose at maxi muminflation, and an air pressure
of the air hose is in a range of 0.05 MPa to 0.5 Mra. 4. The backi ng
device according to Caim2, wherein the air hose provided between the
trough and the trough frame to which the trough is fixed includes two air

bl ow cadieorfepe notea” BRak BRY dTriyelie £ o IAiRE B5°G aim 1. wherei n
I th _of i 1 the t rth ([ I i tudi nal
i1 ondt h st M G el LEE LLHOR APl Bl g1 U0 2L
accordingﬁhﬁdgﬁy {%h b&i&@ﬁ& ﬁggp[ising; an el evating device that
S g

rai ses an owe he trou frame;, and an air hose provided between

the tr OIUQh f7 4HE18"%Gn iR dn S 3¢ Pl HrAB ke GV eURLLAINGE VHEEn

described above, the present invention is not limited to the
above-menticned embodiment, and various modifications are
possible without departing from the scope of the present
invention,

For example, the backing device 10 and the one-side
welding equipment 1 mentioned above may move the steel
plates to be welded E in the width dirxection (direction
orthogonal to the longitudinal direction of the backing
device 10).

Also, while the elevating guide 21 has been described
as being a rod-like member in the foregoing, the elevating

guide 21 may have a plate-like shape.
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Wherein the air hose includes a first air hose arranged between
the trough and an upper portion of the trough frame, a second air hose
arranged between the trough and t he upper portion of the trough frame so
as to be vertically taligned with the first air hose, the second air hose
being smaller in dianeter than the first air hose, and athird air
hose arranged between the trough frane and the support structure on the

el evat i ngyekey i I2e ,CTaNTMED IS

1. A backing device used in one-side welding equipment
for performing one-side welding of steel plates to be welded,
comprising:

a backing member,

wherein the backing member includes a trough frame, and
a trough fixed to the trough frame and in which flux is
accommodated, the trough frame and the trough being arranged

along a weld groove.

2. The backing device according to Claim 1, further
comprising an air hose provided betweesn the trough, and the
trough frame to which the trough is fixed, the air hose
being inflated with compressed air to press the flux against
an underside of the weld groove of the steel plates to be

welded.

2. The backing device according to Claim 2, further
comprising an elevating device that raises and lowers the
trough frame, wherein:

the air hose is provided between the trough frame and a
support structure on the elevating device; and

when the backing member is raised to a raising end of

the trough by the elevating device, a gap between the
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internal pressures of the first air hose, the second air hose, and the third
air hose are controlled individually by a pressure device that injects
conpressed air into each of the first air hose, the second air hose, and the
third air hose. 7. A welding nethod for perform ng a wel ding operation
by noving steel plates to be welded so as to arrange the steel plates to be

wel ded at a psiti corre ndlgggﬁ Bg €§%|£ Vﬁ%gﬁg back deV|ce of
one- si de B@ '%‘ﬂﬂ‘? | B2 §Rd“PreSs !Ir?é"rm

he back d b h | pl
Eoebeaﬁelﬁﬂﬁnev' e '”Stw@s” o8 5 lafelBunofi B RPENESE Aion havi ng Ztes
I th la th I h
frame by A evi%’hffa%%%a wofm 817 erkes B B R oA L Dt s

to be wel eg?n% QJ§E?%&%_%E?% gf ?flatlng a third air hose arranged

bet ween t frane and a support “structure on the el evating device by
i njection of conpressed air intothe third air hose to cause the ttigh
rai sed by the elevating device to be brought into close proximty with or

pressed agai ngf, a BacCkaghdfqOlieliBegESBAD0Y %0 Claim 2, wherein
the air hose provided between the trough and the trough
frame to which the trough is fixed includes two air hoses
having diiferent sectional dimensions that are arranged

ahove and below sach other.

5. The backing device according to Claim 1, wherein a
length of an opening width of the trough orthogonal to a

longitudinal direction is in a range of 50 mm to 200 mm.

&. The bhacking device according to Claim 1, further
comprising:

an elevating device that raises and lowers the trough
frame; and

an air hose provided between the trough frame and a
support gtructure on the elevating device,

wherein the air hose includes’

a first air hose arranged between the trough and an

upper portion of the trough frame,

a second air hose arranged between the trough and
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athird step of inflating a first air hose arranged between the trough and
the trough frane by injection of conpressed air into the first air hose to
cause flux in the trough to be pressed agai nst the back side of the weld
groove; and a fourth step of perform ng one-side welding by a wel ding
torch of the one-side wel ding equi pnent. 8. The wel di ng net hod
according to Caim7, further conprising the step of deflating the first air
hose and tie viphietrdpaire 1.6asef ather tFoudls i rgnd e eiie1 e webkdieglly t he
fourth step, lowering the elevating device, and then inflating a second air
hose ar ralgepheldetwienthbefiretghiantose, uipersquuortd arirohoskebedaggh frame by
I njection of conpressed air into the second air hose to push up the flux in
t he trougmaller indodiZhetwel thag niee hDirsc coimihegea,0 a@idai m 7, wherein the
flux includes a | ayer of backing flux to be pressed against the steel plates
to be wel ded, and & Hhhiyml adfr lder kayangefll betwaen tnelerrovgh | frame of
backi ng flux, the layer of backing flux and the [ ayer of underlaying fl ux
bei ng | afindatéie SHPPRECt FBUYAture on the elevating device, and

internal pressures of the first air hose, the second
air hose, and the third air hose are controlled individually
by a pressure device that injects compressed air into each
of the first air hose, the second air hose, and the third

air hose.

7. A welding method for performing a welding operation
by moving steel plates to be welded so as to arrange the
ateel plates to be welded at a position corresponding to a
position where a baéking device of cne-side welding
equipment is installed, and pressing a backing member of the
backing device against and along a weld groove between the
steel plates to be weldad, comprising:

a first step of raising a trough having a length larger
than or equal teo a length of the weld groove, and a trough
frame by an elevating device toward the weld groove between
the steel plates to be welded;

a second step of inflating a third air hose arranged
between the trough frame and a support structure on the

elevating device by injection of compressed air into the
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third air hose to cause the t¥ough raised by the elevating
device to be brought into ¢lose proximity with or pressed
against a back side of the weld groove;

a third step of inflating a first air hose arranged
between the trough and the trough frame by injection of
compressed alr into the first air hose to cause flux in the
trough to be pressed against the back side of the weld
groove; and

a fourth step of performing one-side welding by a

welding torxrch of the one-side welding equipment.

8. The welding method according to Claim 7, further
comprising the step of deflating the first alr hose and the
third air hose after finishing the one-side welding in the
fourth step, lowering the elevating device, and then
inflating a second air hose arranged betwéen the trough and
an upper portion of the trough frame by injection of
compressed aiy into the second air hose to push up the flux

in the trough,

9. The welding method according to Claim 7, wherein
the flgx includes a layer of backing flux tec be pressed
against the steel plates to be welded, and a layer of
underlaying flux laid under the layer of backing flux, the

layer of backing flux and the layer of underlaying flux
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being laminated in the trough.
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