BACKI NG DEVI CE AND VELDI NG METHOD BACKGROUND OF THE | NVENTI ON 1.
Field of the Invention The present invention relates to a
backi ng device and a wel di ng nethod for perform ng wel di ng by
pressi ng backing flux against the back side of a weld groove when
perform ng one-side automati c wel ding al ong a weld groove between
steel plates to be wel ded that have been previously tack-wel ded. 2.
Description of the Related Art Cenerally, steel plates used for

ships or the like are re ave_a Iar e _surface area, and thus
such steel plates areQ%ékk%ggvﬁﬂgy Wﬁeﬂ%ﬁ?QR a given size
t oget her by wel di ng. One-side meldlng equi pnent used in the wel ding
operation of steel plates nentioned above uses a backing device that
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The present invention relates to a backing device and a
welding method for performing welding by pressing backing
flux against the back side of a weld groove when performing
one-side automatic welding along a weld groove between steel
plates to be welded that have been previously tack-welded.
2. Description of the Related Art

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 plates of a given sgize
together by welding. One-side welding eqguipment 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 to 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 pressing
backing flux against the back side 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



Wth the one-side welding equipnent, to formweld bead on the back
side, welding is performed while pressing backing flux against the
back side of the steel plates to be welded. The backing flux is
conveyed by a conveyi ng device and supplied. As such a conveying
device according to the related art, for exanple, there is a
conveyi ng device including a troughed belt that advances while
deformng its shape fromflat to sem-circular, a pair of pulleys
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portions a pait of vertical rollers, thereby supporting the

troughedcel t rolfe@MSe 5t desde! dipg egMhpPTENt sRSLAOL OB RRR Sdge
wel di ng by using the conveying device as a backing device, by filling
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or afluid to inflate the pressing body to push the troughed belt
upwar ds, s$heyr eby pressing upper-|ayer flux against the back side of a
wel d groove that is the joint of nenbers to be wel ded. Af ter
wel di ng is fiwheshethe ttheougheulied thelft tise ratratedinaniktite f |1 ux that
has been used in welding is dropped onto a sifter arranged near a
conveyordesdribdéér ehylzppacat i Bgpmined Utility Model Registration
Application Publication No. 49-8919 is 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
between the flange portions of a pair of vertical rollers,
thereby supporting the troughed belt. The cne-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 welding is dropped onto a

gifter arranged near a conveyor end, thereby separating



solidified flux fromunused flux to recover the unused fl ux.

However, the backing device described in the utility nodel mentioned
above has the foll ow ng problens. The backi ng device requires
arrangenent of a large nunber of vertical rollers to shape the flat
troughed belt into a "U" shape between the pair of pulleys, and
support the troughed belt in a novable manner. Such a backi ng device
has a problemin that the structure for supporting the troughed bel t
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problemin that a good wel di ng back bead shape canhot be obtalned

For thi stheasstughdereeDasihegmaevaerandafinéra bagkhng backing
device has a problem in that the structure for supporting
the troughed belt by the vertical rollers is complex, and
the troughed kelt can be eagily 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
welded becomes uneven, and so dcoes 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 be welded thus becomes
weaker, which can result in situations 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.

For this reason, there has been a demand for a backing



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, with an
appropriate pressing force and in a stable manner, instead of the
above-nmenti oned conveyi ng device forned by a belt conveyor that
supports the troughed belt by the vertical rollers. SUMVARY OF THE

| NVENTI ON The present invention has been conceived in view of

t he above problens and accordingly it is an object of the present
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wel d groove. Accordi ng ve-nmentio configura

backi ng werpek, |§héogg§gl@glargip@g§ and flux of sinple shape and
mat eri al arranged al ong the weld groove. Thus, a sufficient anpunt of

flux is supplied to the weld groove.

SUMMARY OF THEX 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 problems, according to 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 I ength of the
backi ng nmenber, a sufficient anount of flux is supplied across the
entire length of the weld groove. Also, in the backing device, the
backi ng nmenber has a trough frane and a trough fixed to the trough
frame, which are arranged al ong the weld groove, and fl ux
accomodated in the trough. Since both ends in the width direction of
the trough can be thus securely supported by the trough frane, there
isS nou %ggggzi in the ggg%bet en the trough and the steel plates
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trough, and the trough frame to which the trough is fixed, the air

hose bei figus nféatedl W lipported by the trough frame, there is no
unevenness in the gap between the trough and the steel
plates to be welded. 2As 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 groove,
particularly in the vicinity of the welding start end and
the welding finish end, thereby making it possible to obtain
a good weld shape when performing one-side welding. Further,
the fiux 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



conpressed air to press the flux against an underside of the weld
groove of the steel plates to be wel ded. According to the
above-nentioned configuration, with the provision of an air hose that
is inflated with conpressed air to press the flux against the
undersi de of the weld groove of the steel plates to be wel ded,

adj ustment of the gap between the trough and the steel plates to be
wel ded is facilitated. Moreover, the use of inflation by conpressed
air also facilitates, adj ustnent of tP force,with which the bac ing
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compressed air also facilitates adjustment of the force with
which the backing flux is pressed by adjustment of the air
pressure in the air hose.

The backing device may be configured so that the
backing device further includes an elevating device that
raises and lowers the trough frame, 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 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 be welded is

within a predetermined range, and the air pressure of the

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



In the backing device according to the present invention configured
as nmentioned above, the air hose provided between the trough and the
trough frame to which the trough is fixed may include two air hoses
havi ng di fferent sectional dinensions that are arranged above and
bel ow each ot her. According to the above-nenti oned
configuration, an air hose that is inflated with conpressed air to
press the flux against the underside of the weld groove of the steel

plates to_be wel ded, and an_air hose that pushes_up.used flux from
the trough Eﬁ?%?lﬁ%lﬂgngh%rgfﬁ¥o@$ﬂﬁﬂsﬁb59 %B%e%eﬁ%ﬁf%%cﬁo fer, and

the flux in.the trough can be_ pushed up in a manner suited for each

of thosew?{hﬁgi%%%?bghﬁgquﬁggéries of one-side wel di ng processes can
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across the entire length of the weld groove. The backi ng device
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a secondhase tbse asranfeatbeétweeh tbepteosgh aind thepuppertiporfion
of the trough frane so as to be vertically aligned with the first air
hose, thegaecondtheruhdsesbeéengfsoipt| eeliingdpametef thanstéelfpiztes
air hose, and a third air hose arranged between the trough frame and
the suppbrtbetvatdade andtae aivvhesagtdeli peshasdupnueedaflpxefsomes
of the first air hose, the second air hose, and the third air hose
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conpressed air into each of the first air hose, the second air hose,
and t he @hh?ﬁ,aﬁpdhgg%_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 configured 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.

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

supplied across the entire length of the weld groove.



According to the above-nentioned configuration, the internal
pressures of the first air hose, the second air hose, and the third
air hose are individually controlled by a pressure device that

i njects conpressed air into each of the air hoses, and each of these
air hoses inflates when injected with conpressed air at a
correspondi ng set pressure. According to the present invention,
there is provided a welding nethod for perform ng a wel ding operation
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cause the trough rai sed by the elevating device to be brought into

cl ose prexédl dyrihddd Obe PRESS Chaged HBsdh dakdckn SigeePfpbPELNRI 8F the
groove, a third step of inflating a first air hose arranged between
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the first air hose to cause flux in the trough to be pressed agai nst
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one-side welding by a welding torch of the one-side wel ding

equi pnentertically 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 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.

According to the above-mentioned configuration, the

internal pressures 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 into each of
the air hoses, and each of these air hoses inflates when
injected with compressed air at a corresponding set pressure.

According to the present invention, there is provided a

welding method for performing a welding operation by moving



According to the above-nenti oned procedure, since the welding nethod
includes the first step of raising the trough by the el evating

devi ce, the second step of inflating the third air hose to cause the
trough to be brought into close proximty with or pressed agai nst

t he 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.
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preventi ng excess consunption of backing flux. he wel di ng
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| ayer of backing flux, the |ayer of backing flux and the | ayer of

under | ayiagpfd uxhdevagd| anooet edetnethetheosghel 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 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-gide 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
wel ded, and a l|layer of underlaying flux laid under this |layer, the

| ayer of backing flux and the | ayer of underlaying flux being

| am nated in the trough. Thus, the anmount 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 backing device and a
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state where flux Is préssed agai nst st plates to be
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 alr into the second
air hose to push up the flux in the trough.

According to the above-mentioned procedure, by
selectively pushing up used backing flux in the trough to
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 may include a layer of
backing flux to 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 being laminated in the trough.



FIG 4 illustrates a backing device and a wel ding nethod according
to the present invention, and is an enlarged main-part sectional view
illustrating 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

I ncl udi ng a backing device according to the present invention;

FIG 6 is a nain-part perspective view illustrating a backing device
according t
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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 DESCRIPTICON 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 present invention, of which
FIG. 2A is a main-part plan view illustrating how a first
air hoge 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 is pressed against steel
plates toc 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 welded;

FIG. 4 illustrates a backing device and a welding



DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS <Backi ng devi ce> A
backi ng device and a wel di ng nethod according to an enbodi nent of the
present invention will be described in detail with reference to the
drawings. In the foll ow ng description of the enbodi nent, the

| ongi tudi nal direction neans the direction parallel to a weld groove
M bet ween steel plates to be welded E, and the width direction nmeans
the direction orthogonal to the weld groove M As illustrated

in FIG 1 king.device 10 is, f | devi ce_t hat
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subrer ged arc wef di ng.

used;

FIG. 5 is a perspective view illustrating the
configuration 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 is a main-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 to 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,



The backi ng device 10 has a backi ng menber 11. The backi ng device 10
may additionally include an air hose 22, a support structure 17, an
el evating frame 24, and single flux recovery neans 25.

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 M where
the steel plates to be welded E are butted t oget her. The backi ng

. hol d h I d
17 ougr FrAnsY aten PHPLE? 4t ER' Frlprel et hd e 7P 9ot gt 2he o
i ni mam PoRgH eer PAY5E ?ﬁi%t%$§2q52 bﬁ‘g{% ToROURE2 B e he el d

groove NﬁﬁE%&@f@dtbﬁ 3 geglgéa%g diﬂ g&@#gg E}O£%%§m§%de%£@gfone_

wel ding to be perforned across t rom

t he meldéggesgggﬁegggdtQrgh@eygiggng fInISh end. Because the backing
menber 11 has such a length LI and is arranged al ong the wel d groove

M when wel difg thiecisteel adl ades: ¢ mbe yebdadi b ol i entyamount

of flux F is supplied over the entire length of" the weld groove M

ther eby paexifyngedigoodowehyl 888PLionally 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
described.

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 flux F, and a trough frame 41.

As illustrated in FIG. 6, the entire length Ll 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 groove M between the steel plates to be welded E,
thus allowing welding to be performed across the steel
plates to be welded E from the welding start end to the
welding finish end. Because the backing member 11 has such
a length L1 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

- 13 -



The flux F illustrated in FIG 2B is a powdery material used for

pur poses such as renoving oxi des or hazardous substances produced
during welding, sealing off the weld part from atnosphere, and
shaping the weld part. The flux F is accommpdated 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 Fl and
a |layer of underlaying flux F2 that are |am nated and arranged in the

h j I | . d.in.i ith th
Léﬁ‘k‘isi d E%%f%hﬁ?ﬁélb%%%refméﬁ,i%ng#ﬁ%@%ie%’?é%é%@iafé be wel ded
T . F2 i . _ . . .
flux E. aneet ﬁ%ée%%}luﬁ 141011]{%%3 egintgﬂgg%ﬁéai (r?eér ayﬁe%e%%:oéér%{pgo%e%q{gh%%l

SuPbOr i 2udde Foliolrbdssttndy Y FARLVINE Skitted SLpmLghdaom Tl Ux

suppl yi ng neans see FIG 5) of si de wel di ng equi pnent

i's suppl &gkt &n e POSHEaQR DLW L b el O gr 0oy e Mg Ther toughe A9 1S
arranged bel ow the steel plates t0 be welded E andgalong the weld
groove MaandrisnfofiEshrsra, Chaanshaphdy 88 Resybsiant i athy trshape
in front view and a substantially linear shape in plan view The
trough 40siscédmeedaredl Beerhogetbegh Wt N fhdi SHepPl pé@St 4 lbndypdéxi ng
menbers 41c, in a state with the fixing plates 41b hel d agai nst the

i nner siglede abf t hige t WPl &Nk POrbéoNsSenf tle pat¢e Df plaLaght Suppowélded
franmes 4la, 4la of a trough frane 41 via both upper end portions of
the trough 40he Thisx Fhieasraubhydd of asclahgedf box aBl tand uan beyeeent
the top end portions of the trough support frames 41la, 4la. The
trough 4@nieriayied diua Fatehaal atdatamihansdizsd bottongpdrinophe o
def orm when pushed upwards by inflation of a first air hose 22a or a
second at¥ohpket®2b Thatbickangahyed Bel bw kéed bornt bt poate opontact
The I ength of the opening width D of the trough 40 orthogonal to the
| ongi t udVhBl Hh?e%@?%ns%gei%ftﬁ%erﬁﬁb@ SFOG0E nth et 2oen nkhe Theeek ough
40 is forpmed by, for exanple, an _elastic body with sone rigidity and
heat resPs¥aREctOTHe YPLUER B0 iS¢ OFREET S2BLRANt 13K| §2| +Reldifire

hose that is de of cloth on.the outer side and made of rubber on
the inne né?ﬂggh ofa%§5nﬁfe?hls a$§1F$Ig£?¥aFed in FIG 2B, the

trough frame 1 a frame nenber that holds the . left and right. end
por ??ons of tqﬁ%e Itt_?%%% zﬁgaeilns a state wie aelrf%— S o‘fﬁ"@ﬁ"%e‘!btgr%}%

I ' t h_.40_hayj ' i
Sect on TePPRFteaPhponsteng HE Bl o otk "Iy L0 TPE s g SEhRE R
trough f | Saf j | ] i i heg .t t h
supggrt f?gﬁeéiﬁ%Z?ugégyg? Z?%%ﬁggﬁ oé%e%hgt?gf%Pgﬁ% ?ﬁ%h?ﬁgf%gggof
the trOUQQl&ngtQ&uibﬁéﬁg Pl akesyfdbi 4101 91 pbi Xt DGR T HE ¥ oLgh ?%%&0

t he trough support frames 4la, 4l1a, the fixing nmenbers 41c, 4lc

fixing toeobirXing pratesrdddn 440iL0:1henfEQuUEBI SHPPREtsteel plates
to be welded E and along the weld groove M, and is formed as
a channel that has a 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 heid

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

trough support frames 41la, 4la of a trough frame 41 via both
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frames 4la, 4la, the support plate 42 on which the trough support
frames 4la, 4l1a are erected, and an el evating guide 21 suspended from
the mddl e portion of the underside of the support plate 42. The
trough frane 41 is configured to ascend and descend by two ki nds of

el evating neans, including inflation and deflation of third air hoses
22c described later, and an el evating device 23. The trough
support franes 4la, 4la are a pair of long thick plate nenbers

id [ I - ide_of th Jh .
Frougn Stbbse SR dellybae 4RDeRL e uak Eo S RREL, DA befun] "Bt
i ght al d I - b d
e e e ae T e e, e SeB R il e Bt
ar r anged: 59,48 g9p§srbef9a@a§i p$L 1he,toprend: ponty ong pf f@?mé&f%f
and right inner walls of the trough support franes 4la, 4la via the

trough 49.mdber{ixi Agap! 31 BSwd1Dr s 438 BER HOFFEENT Foagd PHEN HIREH OW
shape al ong the upper portions of the trough support franes 4la, 41la.

The fixi pgsneabeptadde, bdlennrgrionned Hyrbebt saoF hbgelske bora
fastening the fixing plates 41b, 41b to the trough support frames

4la, 4lagecond Asrihbsstzapechan B GorrakgeadbeBowt tiee Sipposh pl ate
42 is a long plate on which each of the trough support frames 4la, an
i nclinedpptiatend3, and the air hose 22 are placed and which is forned
across the longitudinal 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 of cloth on the outer side and made of rubbexr on the
inner side, for example.

As illustrated in FIG. 2B, the trough frame 41 is a
frame member that holds the left and right end portiocns of
the trough 40 in a state where the bottom gide 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 together 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 41l1la, 4la, the fixing members 41lc, 41c

for fixing the fixing plates 41b, 41b to the trough support
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backi ng nenber 11. The support plate 42 is a thick plate menber 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 placed between the trough support franes 4la, 4la on the support
plate 42. The inclined plate 43 for guiding dropped flux F further
downwards is arranged on the outside of the trough support franes

4la, 413,5%1%%1% PAPPOTL PLAL S0 ADOYE, L DC SUBDOLE: B S%%% ftz%?‘g? L 42

left an end poriions o € underside o e su

the thi raEn T nesaeiS O B 4 ot R B %lié#é;? 5 iy
e ! . , | -

pvar ds. by {HE et or T RT T4t o Thi AT Pooes b Wffade Apaed
el evati ngyguide il @il des the suppaih PLate A2 whenihgysuppard plate

42 ascends and descends. The el evating guide 21 1s forned by a col um

that is dgsdad| 60 Se8Gh@ B suspended £ omdhe Mddheportion of
t he underside of the support plate 42, and passed through a top plate

20 and aioti@MPl oA e1dS o 4he SHPOFiostdHCER Ll 1di B hdsed 2 he
novabl e up and down. A | arge nunber of such columms are arranged at a

pr edet erdg dnect bk elatadr | nedidiean onpdbanei mal delbi@ctzodn of the air hose
22. The elevating guide 21 is fornmed in such a way that its top end
portion is fiTied ttrooudie ssypgord frdeatess 42a and d texrdbGit tpahrend Sicdey
passes through guide holes 27, 27 fornmed in the top plate 20 and the
bot t om pilatek IBlase némiterhepadevdrd megiickel 24 ¢ g deob ad oy ahe
side plates 19 of the support structure 17. The el evating gui de
21 is foredwgpoforpkxaapte, adlhod-Foukeh neiipledrt THeardevald ngt i de
21 has a sufficient length for bringing the trough 40 held by the
trough feEMENA12T RS RRS Ppoxihe tiebr abdthieRit v 1ong hehdaedd &i de

of
groove M between the steel plates to be welded E.

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

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

As illustrated in FIGS. 2A and 2B, the support plate 42
is a long plate on which each of the trough support frames
41a, 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 wel d groove M when 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 el evating
guide 21 so as to be larger in dianeter than the guide holes 27, 27,
and cones into abutnment with the underside of the bottomplate 18 of
t he support structure 17 when the el evating guide 21 ascends. The
fixing menber 2l1a is fornmed by a nut or the like for fixing the

SLOPPEr (24510 el s v pashlogn ofthe ol 3l 00 QU920
Lhe m dchayney Lol belveerthe, Ulr dale, Peoes, 22 o4 i clgvati oo

support st ugdih ew{ 4, r€8YsERIcbhensupppr bephake %p%?ta%%%@t%% 7.
descend in a horizontal state, thus preventing tilting of the troug

frame 4lrgnde PRdntad Nings@ 104 | Z00d ade 8dd 8ai AShddd Usiy atedthdde RALGR

3 and 4, the air hose 22 is a hose whose height is nmade vari abl e by

inflati apdy Sed!athese obatdef BkindosSEiR 20y LOIPESSEd wdtwdad d1d o
the air hose 22. The air hose 22 functions as el evating neans for

di rect | yrxsudlndiugedtty fodmedor Bnd 4 Dyedh nghd heupgorghphde 42. The
accommodating the flux F to thereby press the flux F against the back
si de of imelivedd graooyed M Dbr tdel dieel dpbated fouber weldeaeedE. The air
hose 22 includes three kinds of hoses made up of four hoses in total,
a si ngl eddvnwaras rihoser@ged aosi tyt eosecobel af rtimwser@2yh ansbemo
third air hoses 22c. The first air hose 22a, the second air hose 22b,
and t he frames af ¥a hotkes QRctlag eswRipdice anhrlee etk t Aoy ethairsuplevitte
(not illustrated) from which conpressed air is supplied. The
first aiPlHozet22a, Thhelaleotd af t9osen@ 20Tt henhiosk Hamdupdeis kirl

t he hose-band fixing clip 22e are placed on the inner bottom of the
trough feane 2 1SHRRYEE PR chhcaiRe SHRIPRITRA SBEtFHie Do the 19
trough 40_that is U-shaped in section. Between the trough 40 and the
top of the tHOUYHRPEMeS WIUCEWES 11 SYRER Mo DA ahid HIRES ectn RS r

h 22b d th [ inal di ti f the t h
(rame 40T ACEt ot Eonriot BTHETT9 ot 7l 10 hote D2 et (HE Shaort ai 1
h 22 k bel h_.ot hat th d

7 hos@ I i1 S ARera et 1o R T RS thett iH ST “hose

22a s vgrtd £al Iy alpgnediw i h fhe 14 L§te @ £q NOBE B8%es 22¢, 22c.

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
suspended 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 sc as to be
movable up and down. A large number of such columns 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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As illustrat ed in FIG 3, the first air hose 22a serves to raise
and | ower the trough 40 accommpdating the flux F by inflating and
deflating. The first hose 22a extends along the trough frame 41,

bet ween the bottom of the trough 40 and the top of the trough frane
41. When performing welding, as the first air hose 22a inflates with
conpressed air fed into the first air hose 22a fromthe pressure
devi ce (not illustrated), the first air hose 22a pushes the bottom

She back P AUSHOR OLLPIRI D and el EXYRE EOR Q6 D0ad e dilSen
FIG 2A ﬁ{@e% dgiezﬁi' wtf&r@?qntﬂ%fﬁgﬁt Ee%g%&&at%é b GG

t han the out si de anet er he second al ose

correspogdst d 01 4 hessexh A 18d r OkSy ¢ did) di ddexverd i el gdh rect
the trough 40 when its mddie portlonf?éépushed up b @@iﬁgi5?§£ﬁ%22§€

22. sid plduss ros ege i vhEl SGipdort hex 5e60nee a5 hose 22b serves to

rai se and | ower the trough 40 accommodating the flux F by inflating

and defl ati ngrhelhe sseaondy uidiosa 22D ficsnl@esd aib:t RecmiaRor ta pl ate
42 and under the first air hose 22a, and extends al ong the trough 40.

When 1 ecoy@sifige us@tbdacki Tige félaxvdt ind diedepperhaayersdhed ciase
solidified after welding, as the second air hose 22b inflates with
conpresskzhaih fead hningihe skeeondart 4DskesP2bo¢ ridne t tweoyyte stiame
device (not illustrated), the second air hose 22b pushes the bottom
end port4bnimfo tdkose quagbk Ul tpwer dsbutfhents ecorid e tese 22k isf hel d
by the hose band 22d, and the
the weld groove M when the elevating guide 21 slides upwards.
The elevating guide 21 has a stopper 21lc and a fixing member
2la. The stopper 21c is formed at the bottom end portion of
the elevating guide 21 so as to be larger in diameter than
the guide holes 27, 27, and comes into abutment with the
underside of the bottom plate 18 of the support structure 17
when the elevating guide 21 ascends. The fixing member 21a
is formed by a nut or the like for fixing the stopper 21c in
a predetermined position on the elevating guide 21.

As the third air hoses 22c, 22c¢ inflate and deflate, on
the side of the middle portion between the third air hoses
22c¢, the elevating guide 21 slides while being guided 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.

Ag illustrated in FIGS. 3 and 4, the air hose 22 is a
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hose-band fixing clip 22e (see FIG 2A). The second air hose 22d is
formed by a hose with the outside dianeter D2 (see FIG 2A) snaller
than that of the first air hose 22a, because the second air hose 22b
only needs to have a short stroke sufficient for lifting the flux F
that has solidified by wel ding above the top end portion of the
trough franme 41. The dianeter B2 of the second air hose 22b at

maxi muminflation is such that the outside dianeter D2 is the maxi num
stroke w i iC i i I at ed]

3. the thira aRetRoasEEbhCR SRBECkuelanle by ltnl AP BN b P S

40 aCCO”BPd@ﬁEnQifhﬁoééu%ZFbyi@o&?feégg O%£¥ff@&ﬁié@%aggetgfrtﬁgygh

support franes 4la, 4la by inhflating an eflating. The third arr

hoses 22g; . 22¢nexiendnabangztbent ougl f&ageeddeiNhep-pesfosping
wel ding, as the third air hoses 22c, 22c inflate with conpressed air

fed intogihecthirérainahoses1 ¢26aid26gf 400 1 HRBIESSLRE HRNIEGE LHOt
illustrated), the third air hoses 22c, 22c push the bottom side of

t he t hr oagbohmed®t #ig uphar 5uxt het €byn@rese! poethetr he onglh 40 £»%£ﬂn@w
the trough frame 41 into close proximty or abutnment with the back

side of the ksaekl splates thebeell dedore Mheft the dsbésl hosLSe22€: B2C
are fornmed by a pair of hoses placed on the left and right with
respect veldde Bl evale ngiguhdee 242 ainahgéels athtde hidds eopondsen of
the top plate 20, between the support plate 42 that is a part of the
trough frage 4n, ohntowhehoops piat eoldlpfat henglppditsstaictiose 172a,
pl aced on the elevating device 23 (see FIG 1). As illustrated
in FIG 2A1n6Ee hesecpandinldose a2hented top Bolddnglt heosesoddcair
hose 22b at the m ddle portion of the concave-shaped inner bottom of
the troufheffaret 431T TheSR0322 bakhlde 298CPrd ar tEngede s32hs 2@d behpassed
t hr ough agfa'r of cutouts 22f, 22f forned in the hose-band fixing
clip 22e"3#TERIF nfRF 52l 2oF THe SRR hCOrIERECEctdnd BYESHigse 9opice
her I i he_h -band fixin lip 22 h ir
Lher eby Ehot cPi 1918 095 DANLL M "o R 228 209 Do, S8cprd, @
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 bottom of 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 direction 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 first air hose 22a is vertically

aligned with the first air hose 22a.

As illustrated in FIG. 3, the first air hose 22a serves
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The hose-band fixing clip 22e is a nenber for holding the second air
hose 22b, which is fixed to the hose-band fixing clip 22e by the hose
band 22d, on the support plate 42. The hose-band fixing clip 22e is
install-ed on or engaged with the concave-shaped i nner bottom of the
trough frame 41. 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 alfohpaese22faVisydr the (h0hah!bysttabfflbanfltlySURE! £85y v by

conpressed air to eac he pressure vice Ts

by, for exa a, Fur res t p ice
ol acht AT R, Bng S bR RO ng LT PRE] 1 DEL E0. | 0% DEEOURE SEATT

third ai thbosesugRCEr&ET £11 ShaPwadbh SHEPLY:€ORt P! t HEVE£614N0%0 and
illustrated) that controls the internal pressures of the reSpective

hoses i nghyi gogl by, the erdesnt oramél aie ofneefpateothess HOsesndY as
sendi ng conpressed air. As illustrated in FIG 3, the support

structurehd7tissa d1Aankoos 2he inplafewhichht bemboskieg seabesqlints
nount ed. The support structure 17 includes the top plate 20 extendi ng

al ong t hehé¢ ofgtsudaial hdse eztaofrof the paskinge neabete llnot he side

pl ates 19 erected on both sides in the wwdth direction of the top

pl at e 20}1hngttaeedbt t one pf aret 18iconneet 22k betsieen hiot hbdbeosi dide

pl ates 19, 19. The top plate 20 extends across the entire

| engt h i 9Lt blec| ohgigludt halpdrrést | tnepéby herésskiggthenbbux 12. The

third air hoses 22c, 22c are arranged on the top of the top plate 20.

In the tap>rpratethe bagke gideeohotles 27t¢el PlaEengt® Hee evelded ng.

guide 21 is formed on the side of the mddle portion in the width

di rect i o bet WeRR 2 FRAt i rBI@i r2hoskhe 2petspde 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 second air hose 22b
serves to raise and lower the trough 40 accommodating the
flux F by inflating and deflating. The second air hose 22b
is placed on the support plate 42 and under the first air
hose 22a, and extends along the trough 40. When recovering
used backing flux F1 in the upper layer that has solidified
after welding, as the second air hose 22b inflates with
compressed air fed into the second air hose 22b from the
pressure device (not illustrated), the second air hose 22b

pushes the bottom end portion of the trough 40 upwards. The

second air hose 22b is held by the hose band 22d, and the

- 20 -



As illustrated in FIG 1, the bottomplate 18 is supported on a
backing roller portion 24a arranged at the top of the elevating frane
24 described later, and regulates the position in the width direction
of the backing nmenber 11 with respect to the weld groove M The
stopper 21c of the elevating guide 21 cones into abutnment with the
bottom plate 18 when the el evating guide 21 ascends. Therefore, the
bottom plate 18 needs not to be provided across the entire length in
t he | ongj Il dj I Ofh - n e t av p rm ped
| engt h gl:l%%% E\A%%hf{}ﬁgﬂ%oﬁl u%%%t teé/eig llegé'su%ﬁg'rtgr onéfﬁg&gac l|mng

roller pordd opb@48s rormed THE SURPOL Ly Sk UCLAT Sudds 4 S ﬂ?é[ er D2
e w dt%

hori zontally on the backing roller portion 24a along t

directioficdy prdriyg) nBeiad SMEAOtchdd Ust retedy i +ael Adi ngodd 224,
engagi ng portion that engages with the bottom plate 18. As

i1l ustrapechiige ke decdhe £leviedid ik anEl 2mésdd 6 aidvd hatshsre
arranged directly bel ow the support structure 17, and ascends and

descendsstiotdeswefictaht disectipindhehel evat i nocHdames24sdBidified
supported on the elevating device 23, and has the backing roller
portion RAavaldangedbate t tiee tiopy dhe wbevadh ngft f tlaeret 2dugls foameds by
joining shape steels and plate nenbers together into a substantially
box- | i keTHhe atreamdher ek vaf | Nige f sanen@4a frashasd ot 2ot rearel @4
extending in the width direction, side frames 24c, 24c fornmed in a

| adder - | $eld st ohs asudipt thahdshefouhel dot dormérameD24bs @mel a pair
of clanping plates 24d, 24d provi ded between the side franmes 24c,
24c. TheFaiPUBfseralipi whdph atest Padvendical edsepat beed by a
predeterm ned interval in the |ongitudinal direction of the backing
nmenber 11, arftf cilasEHREBhckt ffTold ertiporthigifl 24 hrfes G2 end 4t
the el evating device 23 i butted on and supported by_the bottom end
of each FLThetPaFdidt ?:?‘in%?‘ﬁ%r ptiag elsT 2agh g‘gd‘?‘c‘l@%?daatjr%gg%h%unber

of such Pfﬁéquéiglgﬂgléﬁkﬁgg%e?rgﬁg’42 and the trough support

frames 41a, 41la by inflating and deflating. The third air
hoses 22¢, 22¢ extend along the trough frame 41. When
performing welding, as the third air hoses 22c¢, 22c inflate
with compressed air fed into the third air hoses 22c, 22c
from the pressure device (not illustrated), the third air
hoses 22c¢, 22¢ push the bottom side of the through frame 41
upwards, thereby pressing the trough 40 held by the trough
frame 41 into close proximity or abutment with the back side
of the steel plates to be welded EZ. The third alir hoses 22c¢,
22c 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 frame 41, and the top
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24d are provided in parallel at a predeterm ned interval across the
entire length of the side frames 24c. Further, the el evating device
23 is passed through the bottom franme 24b. The flux recovery
means 25 is arranged inside the elevating frame 24, and recovers used
flux F scrapped off after welding of the weld groove M The fl ux
recovery neans 25 includes a tapered portion 25a that spreads toward
t he upper portion of the eIevating frame 24, and a screwlike

conveyor,posd i 9§ 3pb-fhbat I%%es t {SPQVﬁ e}gliéé'éf ‘gl}, éh@l%éﬁq‘f'

The backing device 10 inc evatlng evi ce rali ses

and | owegsyihe 35 oughe frpee A1, and al so el evating neans forned by
the above-nentioned air hose 22 provided between the trough 40 and

the support std uctiiff bt ither®] eval i nthdarLe wha e backi ng
device 10 is configured so that when the backi ng nember 11 is raised

to its raémbeg £6e Byldhegetieyatddendeyi £endsde WP ShSORLEAE 2B)
between the top side of the trough frame 41 and the back side of the

steel plpdesitn de yve: deshdave- piayédethhyr sestidg af hehghtr&igh B3
smal ler than or equal to 75% of the dianmeter at maxi numinflation of
each of fimméi4st alhe hiosee 22andnzbd hes thirangeéd Hoses 22cbeipossed
inflation into a cylindrical shape, and the air pressure of each of
t he firsthadughosep2a ahdcttheutsi22if ai 22 hoSesm@@cin stisethd e Peand
the range of 0.05 MPa to 0.5 Mra.
ixing clip 22e at the interval of the width of the second

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

22e and the sgsecond air hose 22b,

The hose-band fixing clip 22e is a member for holding
the second air hose 22b, which is fixed to the hose-band
fixing e¢lip 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 bottom of the trough
frame 41.

The above-mentioned pressure device (not illustrated)
is a 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 22c via a tube (not illustrated), and
supplies compressed 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

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

hoses 22c, there is an air supply control device ({(not
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In the backing device 10, the position of the raising end of the
trough 40 after the trough 40 is raised by the elevating device 23 is
specified for the follow ng reason. As illustrated in FIG 2B,
if the gap S between the flux F (backing nmenber 11) and the back side
of the steel plates to be wel ded E exceeds 75% of the dianeter of the
third air hoses 22c at maximuminflation, the gap Sis so large that
the anobunt of the flux F supplied to the weld groove Mby inflation

of the fi1sic@f4irbope-rLa @@Qtf@fst@ﬁédiﬁ%érﬁgfeﬁrgg_ +8g SRl dpe and

the pressing force I1s al so weak, maki ng back bead failure or burn

through ré&bber {Pe 0664Es Jﬁ@i@i@ﬁ@n%t is preberadl enthatethe gap S
be smaller than or equal to 75% of the diameter of each of the first

ai r hosed@fraoadthbge tHbsds aby HOSEEnF26ombraBxbauam +nflati on.
Al so, in the backing device 10, the alir pressure of the air hose 22

at inflationis Spasdrtated om ties f o | oM Gugasan.structudd he aig
pressure is smaller than 0.05 MPa, the force with which the flux F is
pressed f&ganeasont tiee webdi of) whibole thé sbscelhg makbeyg backs headghted.
failure or burn through liable to occur. If the air pressure exceeds
0.5 MPa, Thénestgpeet wthuabicd 1heinebudds 4fhe stqw esbate ap@i ast etidieng
back side of the steel plates to be welded E beconmes excessive,
causi ng aheng sthee| lphai vedinabed et detorE ¢H bee | bdc¢kethapremibdchl akes
wel d cracking liable to occur. Therefore, it is preferable that the
air prestig eShéeiplapes rhhgeretted 0o WPath os 0dss MPa Blse mekdtloned
above.

direction of the top plate 20, and the bottom plate 18

connected between both the gide plates 19, 19.

The top plate 20 extends across the entire length in
the longitudinal direction of the backing member 11. The
third air hoses 22c, 22c¢c are arranged on the top of the top
plate 20. In the top plate 20, the guide hole 27 for
guiding the elevating guide 21 is formed on the side of the
middle portion in the width direction between the third air
hoses 22c, 22c.

As illustrated in FIG. 1, the bottom 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 21c¢ of the
elevating guide 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



As illustrated in FIG 5, the backing device 10 includes the fl ux
suppl ying nmeans 26 for supplying the flux F to the trough 40 (see
FIG 2B). The flux supplying neans 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 length by driving of an endl ess chain or
the like to thereby sprinkle the underlaying flux F2 (see FIG 2B)
and the backing flux FI onto the trough 40, and scrapes off and

recover spéh@chl ix Fnd h@én@ﬁﬁuéﬂﬁéﬁl &1Lt sLhe- &Qeoﬁﬂﬁdﬁ@@ﬁ% PRBRL >

Next, the one-side wel di ng equi prent 1 according t e present
i nventi og phéde Berdesedi betlyth aloh§ Whlsst#@d efot folt Sutd, 1H, i@nd

7, the one-side welding equipnent 1 includes the backing device 10

havi ng t$mp§mwke@goﬂﬁﬂh@rbédklﬁgrﬁ@kléfa%@ragén goaveying and fixing
means 105, and a wel der 30. The rack frame 104 is formed by

putting togetliter sgysrrer bErugmde a7 stealovdt - fd@mmSe, as tthdhave
a recessed shape in section. The rack franme 104 is a frane that is
open at bdeking whibhet heobidm ngd slexl ey 1fhs uppdth edi rast den lapda
extends along the longitudinal direction of the backing
drive mechanism (not illustrated) including an engaging
portion that engages with the bottom plate 18.
As illustrated in FIG. 1, the elevating frame 24 is a
frame that is arranged directly below the support structure
17, and ascends and descends in the vertical direction. The
elevating frame 24 is 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 24c, 24c formed in a
ladder-1like fashion at both ends of the bottom frame 24b,
and a pair of clamping plates 24d, 24d provided between the
side frames 24c¢, 24c. The pair of clamping plates 24d, 24d
are separated by a 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, 244d.

Also, a large number of such pairs of clamping plates 244,

- 24 -



device 10. The rack frane 104 includes two main beans 104a provided
in parallel along the |longitudinal direction, a connecting beam 104b
connected between the nmain beans 104a, 104a at right angles, a
connecti ng beam 104c erected perpendicularly on the connecti ng beam
104b, auxiliary beans 104d, 104d installed above the nmain beans 104a,
104a in parallel to each other, and a cantil ever beam 104e that hangs
over to the side opposite to the backing device 10 fromthe auxiliary

beans 104y dO4dorN Bdedihtherd 8Lk f4an® Jhdje BefRlfd@0En0OF4 PN 108
is installed below the connecting beam 104b. The rack frame 104 noves

in the wetdsdi tlectdom of 1hegbacks nghdeyige A6@ss thes carfiagesr,
portion 108 noves on each of a plurality of rails 107 that are

provi dedchen pheadt ohg adedl s etlet £ paesed Ntleryedh i thé heotongi £gdhaal
direction of the backing device 10. The conveying and fixing
nmeans 10%4hs arranged on the top of each of the auxiliary beans 104d
of the rack franme 104, and horizontally noves the steel plates to be
wel ded E abovidg He wwaaldany adew imeark).25Thess comesygany lared de xilieg means
105 includes a panel noving roller 105a, a magnet device 105b, and
the |ikeslewaboing ofzame si4t hand orseyeeice wied helwx el sptatesd tof e
wel ded E by the conveying and fixing nmeans 105, an auxiliary roller
106 i s a@fegeckiinheof ophe cemtd | Eveevddam 1D2e) L bix t pRCPERRY fneams
104. As illus trated in FIG .7, the welder 30 is arranged above the
backi ng #2viRel eSS dhdtFRFER threr ki 277 dtat t P prAMR | geRE filen t he
front side of the weld groove M The welder 30 includes a travelling
carri age S IR T TR ePs O L VY Hetnhebra™D 12 txt ¥ hgS B gl Hir

| ongi tudi nal direction of_the backing nmenber 11 of th acki ng devi ce
0 o e T S At b ar § DSHAT 458 (HECEYSNET | TR CAre S
31, and guggigépg torch 33 attached to the adjusting jig 32.

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
configured so that when the backing member 11 is raised to
its raising end by the elevating device 23, a gap S (see FIG.
2B) between the top side of the trough frame 41 and the back
side of the steel plates to be welded E is provided by
setting a height B1l, 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¢ upon inflation into a
c¢ylindrical shape, and the air pressure of each of the first

air hosge 22a and the third air hoses 22¢ is set to be in the
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A bearing 3la is fixed to the travelling carriage 31. As a rail 32a
provided to the adjusting jig 32 noves via the fixed bearing 3la, the
adjusting jig 32 noves in the width direction of the backing nenber
11, and the welding torch 33 attached to the adjusting jig 32 noves.
In the wel der 30, the bearing 3la is fixed, and the adjusting jig 32
(wel ding torch 33) noves via the bearing 31a in the width direction
of the backing nenber 11 together with the rail 32a. However, the

wel der 3B W@y be cond @by edose. thabathe rail 32a is fixed to the
travelling carriage 31, and the bearing 3la noves together with the

adj usting ji orBZheW i ingy RN 10, tl¥EXos B M8l A g Eethod Ut ng

t he one-side wel ding equi pnent 1 including the backing device 10 W |
be descréhedoi the refeighceot fHdEShd toodgh 40 14 wel skagoyrethed
according to the present invention perforns a wel ding operation by
movi ng tdkevdebhg piatese t B3 bes wepeedf Fe&ofas tioe bEoBI ¢dN@Ldr&dsdn .
position where the backing device 10 is installed, and pressing the
backi ng menbexs 1ill lofsttrwe dzhiclki f@levike 10 @Egaigwt santk@alaang the wel d
groove M between the steel plates to be welded E. Specifically, the
wel di ng Fethod (patludes mefibest 151 epndf thai sackg $hdée tobHughe 40teal
second step of injecting conpressed air into the third hoses 22c to
inflate Pheteditd bosesldod Eebreadst hettob ehe dfaméieet rofigtha0
into close proximty or abutnent with the back side of the weld
groove MIHE'Ehitd RBPepS 02¢ it arevgnemelnflaticnr HWoseI®aStbs press

the flux, F in the trough 40 against the back side of the weld groove
M and al3%63¢t PRt e f2peior Af nghenelex d& sepRi hed q%et?%sﬁ%g@ive

steps will be descriped be| ow.
P groove ﬁ by 55 lation of the first air hose 22z and the

third air hoses 22¢ is small, and the pressing force is also
weak, making back bead failure or burn through liable to
occur. Therefore, it is preferable that the gap S be
smaller than or equal to 75% of the diameter of each of the
first air hose 22a and the third air hoses 22¢ at maximum
inflation.

Also, in the backing device 10, the air pressure of the
air 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, making 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

- 26 -



The wel di ng nmet hod according to the present invention preferably
includes, prior to the first to fourth steps nentioned above, a
preparatory step of supplying the flux F, and adjusting the position
of the steel plates to be welded E. (Preparatory step) The fl ux
Fis supplied fromthe flux supplying neans 26 illustrated in FIG 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, andstbeltpisgedi foheseseRdsdagecbnpa deftadedo St@hfeh Thisest he
bottom end portion of the trough 40 accommpdating the flux F hangs

down froweldectackihyflonpldloai dbctihe wehghtéfofel her flaxpFefeMBDe
the trough frane 41 is in a lowred state with the support plate 42
pl aced onhdéhethepaendsrefsthe s¢ dénptiatesai9e 49.0.05 MMbero suppl MPag
the flux F, while causing the flux supplying neans 26 to travel along
t he | ongas¢ udéniioniedezbowoa. of the trough 40 by driving the endl ess
chain or the like (not illustrated) supporting the flux supplying
means 26, thedsuniderusiriated |ux 56 arfd ttiee Beokiing fdewxidd Ilecei ved in
t he hopper are sequentially sprinkled, thereby supplying the flux F
to the béekiwgerehberflux(svpplhia®)means 26 for supplying the flux

F to the trough 40 (see FIG. 2B). The flux supplying means
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 or
the like to thereby sprinkle the underlaying flux F2 (see
FIG. 2B) and the backing £lux Fl onto the trough 40, and
scrapes off and recovers the flux F that has solidified.
<One-side welding eguipments

Next, the one-side welding equipment 1 according to the
present invention will be described.

Ag illustrated in FIGS. 1, 5, and 7, the one-side
welding equipment 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 formed by putting together sguare
bars made of steel into a frame so as to have a recessed
shape in section. 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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Then, as illustrated in FIG 1, the steel plates to be welded E, E

t hat have been previously tack-wel ded are noved by the panel- novi ng
roller 105a and the auxiliary roller 106, and the wel d groove M
formed by the steel plates to be welded E, E is positioned above the
backi ng device 10. Then, an unillustrated driving device is activated
to performfine adjustnent of the backing nenber 11 in the width
direction so that the trough 40 is positioned directly below the weld
groove Mievice SpeciTheathykx themsupporinsluaes Ufeo lifa NRURE £l W ¢ s

t he backing nmenber 11 is horizontally noved in the width direction on
t he backpngvidddein ppstsdheP4al ang arigedl ahgitedingl odfitder beyadi ng
frame 24 arranged directly bel ow the support structure 17. After the
fine adj cotmenting bdanwidéh doneetied bstween the main beams 104a,
104a at right angles, a connecting beam 104c¢ erected
perpendicularly on the connecting beam 104b, auxiliary beams
104d, 104d installed above the malin beamg 104a, 104a in
parallel to each other, and a cantilever beam 104e that
hangs over to the side opposite to the backing device 10
from the auxiliary beams 1044, 104d. Alsgo, in the rack
frame 104, a carriage portion 108 is installed below the
connecting beam 104b. The rack frame 104 moves in the width
direction of the backing device 10 as the carriage portion
108 moves on each of a plurality of rails 107 that are
provided in parallel at a predetermined interval in the
longitudinal direction of the backing device 10.
The conveying and fixing means 105 is arranged on the
top of each of the auxiliary beams 1044 of the rack frame
104, and horizontally moves the steel plates to be welded E
above the backing device 10. The conveying and f£ixing means
105 includes a panel moving roller 105a, a magnet device
105b, and the like. BAlso, 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 30 is arranged
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fini shed, the nmagnet device 105b is activated, and the steel plates
to be welded E are attracted downwards by magnetismfor fixation. At
this time, each air hose 22 is in a deflated state as nentioned
above. Thus, the trough 40 and the trough frane 41 are in a | owered
state. (First step) As illustrated in FIG 1, by driving the

el evating device 23, the trough 40 in which the flux F is held and
which has the length Li that is a mnimum|ength of |arger than or
equal t calbdree| engtbadRing déeivel dogrendewdl ds tihdsetesdOwalacsderyel d
groove M between the steel plates to be welded E, to a predeterm ned
posi ti onbacee ldde Bt Eedbmptlad eSrowt beidel dEdtle weld dcocoveimg tThé he
present invention, the predeterm ned position refers to such a

posi ti onwehderwheninpbudaski ngraeabbing lcasriagsedll t thahetravsl sigoend
of the trough 40 by the elevating device 23, the gap S between the
backi ng aevibbden 1beam 1ht exeendphatatons beewebnettEligatnditert idmn
or equal to 75% of the dianmeter of the third air_hoses 22c at maxi mum
inflati opf HoRcopekspgpyenber h§ ¢f| gBerheelding G g, 1@ hea®wo third
air hoses_22c,  22c arranged between the support plate 42 of the
trough fRAMESBIANGNH T he2 t BPVPP LY e2 DB BREE hgo stippob¥rase + LiERyr eaqyigge

the elevatin evi ce are inflated by injpecting conpressed
31, gng a welggng torch 33 attgcheé to the ag?usting Jjig 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 3la, the adjusting jig 32 moves in the width
direction of the backing member 11, and the welding torch 33
attached to the adjusting jig 32 moves. In the welder 30,
the bearing 31la is fixed, and the adjusting jig 32 (welding
torch 33) moves wvia the bearing 3la in the width direction
of the backing member 11 together with the rail 32a.
However, the welder 30 may be configured so that the rail
32a is fixed to the travelling carriage 31, and the bearing
31la moves together with the adjusting jig 32.
<Welding method>

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 operation by moving the steel plates to

be welded E so as to be arranged at a position where the
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air intothe third air hoses 22c, 22c by the pressure device (not
illustrated). As the third air hoses 22c, 22c inflate, on the side of
the mddl e portion between the third air hoses 22c, 22c, the
el evating gui de 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 el evating guide
21 by a height H (see FIG 2B). Thus, the trough frane 41 as a whole
i s rai sedabyihpedbeight 18l is instIbeed,thedi pieating ohetbgckhhgd air
hoses 22c is continued until the stopper 21c provided at the bottom
end portitembef fheoél ehat bagkfjungdéeiceomesagainsabahdesalomyt bhéhe |
undersi de of the bottomplate 18 of the support structure 17. At this
time, aswehd guppuvetMpbateed2 thepathell ppatehetdroaghesdpdoEt franes
4la, 4la and the trough 40 integrated with the support plate 42
ascend sPRefidhealsyy, thausehgintenebpoéninoludae arblght4oten b
raised to a position in close proximty or abutnment wth the back
si de of TRESHREALBROBYRUS 0ROt he SeeendpPhersof olhieqeldgdeenpressed
That is, when the anount of the flux F accommodated in the trough 40
|s r el at %8I yRERaFRe EHHr@hEO??EX2?CdB@slﬁggaF?sEh%bébér@hboﬁ?%uﬁﬁc

t he % end of the trough 40 ascends to position where the top
end is p ngﬁanggEPﬁSFoPh%ngaEE EFﬁetﬁ?u9He4ﬁe¥ﬁt©r%%Q%ENPIOX1mltV%en

e ot Byt BEHRENL L0 IR U R EE
o e, oUM B A0 b By pERl A omiDechaeecBr ot I vyt L Ae
Cnereby pheselodsh ng; bgggmgtf tHE BLCRYBLAS ok NELLAGE 8" 800 1he
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

E.
(Preparatory step)

The flux F is supplied from the flux supplying means 26
illustrated in FIG. 5 into the trough 40 of the backing
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 F hangs down

from the trough frame 41 with the weight of the flux F.
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(Third step) . Air is introduced to the first air hose 22a by the
pressure device (not illustrated) to inflate the first air hose 22a.
OnMng to the inflation of the first air hose 22a arranged under the
trough 40, the bottom end portion of the trough 40 accomopdating the
flux F is pushed up, and the flux F is conpletely pushed up to a

hei ght that nakes contact with the steel plates to be welded E. Thus,
the flux Fis pressed with an appropriate pressing force against the
back si del®sd, thize wetoughh obwamdl ©f 1deistzelopdat@ssto:dewinch detde E.
(Fourth step) Then, as illustrated in FIG 7, one-side welding
is appli®dhyrt elaed dhgrizced 33 fhontohestdontf silde oids helawta
groove M while noving the welder 30 on the wel der beam 101 at a
predet erh® nel®speed, thereby wel ding the steel plates to be wel ded E,

E. Next, when there are a plurality of weld grooves M the
When supplying the flux ¥, while causing the flux

supplying means 26 to travel along the longitudinal
direction of the trough 40 by driving the endless chain or
the like (not illustrated) supporting the flux supplying
means 26, the underlaying flux F2 and the backing flux F1l
received in the hopper are sequentially sprinkled, thereby
supplying the flux F to 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 106,
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 11 is horizontally moved in the width
direction on the backing roller portion 24a arranged at the
top of the elevating frame 24 arranged directly below the
support structure 17.

After the fine adjustment in the width direction is



air in each of the first air hose 22a and the third air hoses 22c,
22c is discharged to |lower 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 |owered by the elevating device 23 to further | ower the
backi ng nmenber 11 apart fromthe back side of the steel plates to be
wel ded E, thereby separating the backing flux FI apart fromthe back
side of fheishedl phatesghetbéewbtdetdBo Nexdctihetpdrtiond ofietfiecel
backing flux FI at the top side of the trough 40 which has been used
is renovetatandtehed vhbdeddEessechbina¢ned dotvussrdsedy wagmectisd to
t he above-nentioned flux supplying neans 26 is driven to supply new
backi ng feuxfFkatborhe %bptbfﬁetbmeth@a@ho@gh Hose Thenisfimea

adj ustment is perfornmed (preparatory step is performed) so that the
flux F afRftaecdr bghe 48° drenpoened onedvei r eERRY, behew Thedhek® wefd
groove M _and the above-nentioned first to fourth steps are

per f or el StERUSR Eparat $bn2Te deri ofaeeredvetkareti mes until there
is no nore.weld groove M (Case when flux is recovered) Af ter
wel di ng By ¥Re FEFBEer 30, the backing flux FI solidifies with welding

heat. Then, to performthe, next lding, it IS necessary to renove
the solidifidf Ho 4k JF‘T,F%ﬁ‘d ]rfeg%feré@h"%% ee?flervaafe]rn%f t he

frough 49eW ol 251 PACKIDG.L Ko Fin Mhs il End! FPux o LNEE1§ Y149
which has the length L1l that is a minimum length of larger
than or equal 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
member 11 is raised to the raising end of the trough 40 by
the elevating device 23, the gap S between the backing
member 11 and the steel plates to be welded E is smaller
than or equal to 75% of the diameter of the third air hoses
22¢ at maximum inflation.

(Second step)

As illustrated in FIG. 3, the two third air hoses 22c,

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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is used as it is, so it is preferable to | eave the underlaying fl ux
F2 as nmuch 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 FI by inflating the first
air hose 22a, in this case, a |l arge anmobunt of underlaying flux F2 is
often scraped off at the sane tine. To avoid such inconvenience, it
is also conceivable to inflate the first air hose 22a not fully but
only by abouintal fhe | phihd sataskosdovwveer ,22hebextlentpodsdunfd adewncof
the first air hose 22a does not becone unifom across the entire

| engt h, (ipehithwstesiad) i n &3 eblse whisted sol T didsesl backire finkldte,
cannot be recovered in a satisfactory manner or where a |arge anmount
of underPayilg $idg D ke seidpbel PPftion bepeeon dimglyhind air
illustrated in FIG 4, the flux Fin the trough 40 is lifted up by
usi ng t HEPRRToMC ai 42Rhoselo2pleatirargride b aveendzwiEle héing
trough 40 uniformy with a lifting wwdth that is about half of that

of the fFrEEediPy note Pl RRLS the el it TeRgEPP LPLake (3R 2ndugre

40. When recovering solidified backing flux FI that has been

used, tHCTEEBRITET s herPaFitid afk erhe iR tighP +7 efre® 4151%2¢ dvier ed

o) e A AL P DR LB ST e gRve 1 S

seate “hﬁééét§$bFr£E9h Thus, the trough frame 41 as a whole is
raised by the height H.

Then, the inflation of the third air hoses 22¢ 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
gtructure 17. At this time, 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
simultaneously, causing the top end of the trough 40 to be
raised to a position in cloge 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 accommodated in
the trough 40 is relatively small, and the 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 grcove M.
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frame 41 as a whole is lowered by deflating the first air hoses 22a
and the third air hoses 22c, 22c, by sending conpressed air to the

second air hose 22b fromthe pressure device (not illustrated), the
second air hose 22b is inflated and the flux F is raised before the
recovery is perforned. When recovering the flux F, the flux

recovery neans 25, the trough 40 of the backing nmenber 11, the trough
frame 41, the second air hose 22b, and the support structure 17 are
used. |Wherhi the syequras ¢f | st riokwed T redd@@meiatigbnin fiat i ng
the second air hose 22b, the backing flux FI that has been used rises
above t hereephstdelidf rehativelghlaogeanandf tiee fhexrFsihgepogteanlys
| evel ed to a predeterm ned hei ght by scraping off the surface of the
backi ng #Pa%eFFheytaORExser bber tepotnd| Phsthat edpuglt 4ehbe tdfthe
flux supplying neans 26, new backing flux Fl is sprinkled by the flux
suppl yi ng° n2aRSS 261 PBr 11 epl @RHF sAREHE N1 TYiewi Flaxti=t hatk hasdpeeh the
scraped ofi is recovered by the flux recovery neans 25. Af ter
recover y"otdsBFPavei RdPFFixeRr FRefshpehenlatde sechadvalfedoBe 22b is

defl ated_by rel easi ng. conpressed. air omthe second air hose 22b. As
th%?%%%rggﬁ? W8 or PesPonting % WX hel r 2FRvReet f ik agk side

a result,
produced_gn e trough 40 nd new backing flux FI is supplied to
t hat por?#o%ﬁ%fw?%g %r i ﬁo by the flux supplying neans 26. It

oty
(Third step)

Air is introduced to the first air hose 22a by the
pressure device (not illustrated) to inflate the first air
hose 22a. Owing to the inflation of the first air hose 22a
arranged under the trough 40, the bottom end portion of the
trough 40 accommodating the flux F is pushed up, and the
flux F is completely pushed up to a height that makes
contact with the steel plates to be welded E. Thus, the
flux F is pressed with an appropriate pressing force against
the back side of the weld groove M of the steel plates to be
welded E.

(Fourth step)

Then, as illustrated in FIG. 7, one-gide 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 beam
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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shoul d be noted that the underlaying flux F2 can be repeatedly used
because the underlaying flux F2 does not solidify with welding heat.
Wi | e an enbodi mnent of the present invention has been descri bed

above,

the present invention is not limted to the above-nentioned

enbodi nent, and various nodifications are possible w thout departing
fromthe scope of the present invention. For exanple, the
backi ng device 10 and the one-side wel di ng equi pnent 1 nentioned
above nmeglpove ehehsefethel bt esttaibechord deth Bnd the whitd airection
(direction orthogonal to the |ongitudinal direction of the backing
devi ce 1Bpses 22CA| 83¢ wHi Pésrharekdvapi Agvgui dée2tleasthogn guide 21,
described as being a rod-like nenmber in the foregoing, the elevating
gui de 21thyShHeRerh plate-42 keakhapes tpwghvsi0, thereby separating

the flux F apart from the back side of the steel plates to
be welded E. Then, the elevating frame 24 is lowered by the
elevating device 23 to further lower the backing member 11
apart from the back side of the steel plates to be welded E,
thereby separating the backing flux F1l 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 F1
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 performed. Such an operation is performed several times
until there is no more weld groove M.

(Case when flux is recovered)

After welding by the welder 30, the backing flux Fl
solidifies with welding heat. Then, to perform the next
welding, it is 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



1. A backing device used in one-side welding equipnment for performng
one-side wel ding of steel plates to be wel ded, conprising: a backing
menber, wherein the backing nmenber includes a trough frane, a
trough fixed to the trough frane, the trough in which flux is stored,
an air hose provided between the trough and the trough frane,
is used as it is, so it is preferable to leave the
underlaying flux F2 as 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 F1 by
inflating the first air hose 22a, in this case, a large
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 22a not fully but
only by about half. 1In 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 Fl1 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 1lift up the flux F in the trough 40 uniformly with
a lifting width that is about half of that of the first air
hose 22a across the entire length L1 of the trough 40.

When recovering solidified backing flux Fl that has
been used, the recovery is performed after the trough frame
41 is lowered by the elevating device 23, and a

predetermined space is secured above the trough 40. 1In this

case, as illustrated in FIG. 4, in a state where the trough



wherein the air hose being inflated with conpressed air to press the
flux agai nst an underside of the weld groove of the steel plates to

be wel ded; and an el evating device that raises and | owers the
trough frane, wherein the trough frame and the trough bei ng arranged
al ong a weld groove; wherein the air hose is provided between

the trough frame and a support structure on the el evating device; and
wherei n when the backing nenber is raised to a raising end of the
trough b§rame eledatnghdbeite, lavgnpdbeywdehlahendacke nfinewbeir and
the steel plates to be welded is smaller than or equal to 75% of a

di anet er@fes hd2ai PnAosRe abhimg| alin ReFeat 29n, 2Rd, dpvasengiegsure of
the air hose is in a, range from0.05 MPa to 0.5 MPa. 2. The backing
devi ce ateBPEPRTCEoREF afth EhewReFel® ke Bpeehedle prowi ted preswere

t he trough and ;he trﬁrgh fraqg to which the trough is fixed includes
two air PO%ESCh&NPhg! df FFEF@hedsecttonaPCandeRst oRRSEhatPat® arranged
above and | ow.each ot he 3, The backi evice according to Caim
1, mhere%%PgaF%ﬂg?%gth%nE%BénFnbswf%fﬁeépg?g%r?rB%%hr%??% Ynaf to a
Iongituq5g9%09$é§ction isin a range of 50 nrmto 200 mm

When recovering the flux F, the flux recovery means 25,
the trough 40 of the backing member 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 Fl1 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 F1 by a flux
scraper (not illustrated) attached to the flux supplying
means 26, new backing flux F1 is sprinkled by the flux
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 ¥ is finished, the
second air hose 22b is deflated by releasing compressed air
from the second air hose 22b. As a result, a depression
corresponding to the removed flux F is produced in the
trough 40, and new backing flux Fl1 is supplied to that

portion of the trough 40 by the flux supplying means 26. It
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4. The backing device according to aim1l, further conprising: an
el evating device that raises and | owers the trough franme; and
an air hose provided between the trough frane and a support structure

on the elevating device, wherein the air hose includes - a
first air hose arranged between the trough and an upper portion of
t he trough frane, a second air hose arranged between the

trough and the upper portion of the _trough frane so as to be
verti cal Pjoalfghednareh EhetfiRretuaderhagengt htuseBdnganikehose being

smaller in diameter than the first air _hose,  an
repeatedly used because the underlaying flux F2 does not

solidify with welding heat.

While an embodiment of the present invention has been
described above, the present invention is not limited to the
above-mentioned 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 direction (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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a third air hose arranged between the trough franme and the support
structure on the elevating device, and i nternal 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. 5. A weldi ng nmet hodCIAEMSer f ormi ng a wel di ng operation
by noving steel plates to be welded so as to arrange the steel plates
to be uel dedh ahcRipPsidviien ﬁ@édeﬁp@lﬂdi-ggdé queeldaggl tion where a

backi n o] UI talle and
pre55|%8g§¥%gﬁﬁ Eapggﬁggg%é %e bac |H§g%£v§ a& eﬁitpgﬁaa%IB%gb%
wel d gr6d @dbé¥W§€Hsﬂﬁﬁ steel plates to be wel ded, conprising:

a first step bhckbbgingbartrough having a | ength Iarger than or equa

to a length. b bie Mol 40100y herdfld 3uLiouaN f@"ﬁ%]? eS| evating

device toward the wel roov ween the st eel be wel ded,
and having & Japu$thi tRetBAKI MG nERtRs : 446 Fﬁ@ugﬁé@}wﬁﬂabe§l¥®

be wel dedstordd snaller than or equal to 75% of a dianeter of the air

hose at maximpumn.nfigtd Oﬁromt RerPacki Rfe m?:%@{:{h' Sl ﬁ'?éj Ego@gh

raisin%rggg!of t he trough by the el evating device

wherein the air hose being inflated with compressed air to
press the £lux against an underside of the weld groove of the
steel plates to be welded; and

an elevating device that raises and lowers the trough frame,

wherein the trough frame and the trough being arranged along
a weld groove;

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

wherein 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 alr hose at maximum inflation, and an

air pressure of the air hose is in a range from 0.05 MPa to 0.5
MPa.

2. The backing device according to Claim 1, wherein the air
hose provided between the trough and the trough frame to which
the trough is fixed includes two air hoses having different
gsectional dimensions that are arranged above and below each

other.

3. 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 wmm.

4. The backing 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

structure on the elevating device,
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a second step of inflating a third air hose arranged between the
trough frane and a support structure on the elevating device by
i njection of conpressed air, a pressure of which being in a range

from0.05 Meg, 4,0,Q. 5, M %BEQ %ggnglrd air hose to cause the trough

rai sed by the elevatlnq: evice rought into close proximty
with or pressed ayafst a@%%c@?%ﬁcﬁ?ﬁﬁngﬁﬁekﬁEWQEQrébVetrough apdt dnrd
step of i nflatdergparfisstofaiche hosa:r raaged bet ween the trough and

t he trough frane by, C N9 C e n t.he f Lrst.a
hose to gause fIJgéfﬁgFﬁe%%?oﬁg géﬁé%ég?gggd%a%ﬁéﬁj?hg bacE tﬁﬁe
of the wel d ‘BP66v& TG of thd &rPBﬂ?tﬁr§@%p58faﬁeFPo@m preAcasive
wel di ng by @lMehdiingitior che ofitdte admehoide wetdbagreyuipnerise b8indhe

vel di ng et hegiaeeordlidigde@ e E @lazm el ¥ LBETa GORBELST gy Lhe step of
deflating the first air hos third air hose after finishin

the one-side wel dt F§*R ?ﬁ%e??ﬁﬁtﬁ¥r§P8ﬁ bW §henbr &8y drPRg an
devi ce, and GHsesubpé¥tati ng a second air hose arranged between the

t rough sa;&dcaﬁrélmerthgorelé%tl(ﬁ H@%&é ougly frame by injection of

d th con hose to sh.up the flux in_the
Crotgh. 7. A PR R ioc e BF dTRESt 0Bk aPiES; Gher BFFCOTheSTT ux

i ncl udé®sg-| &per e tﬁé{?@nq’llfxl beseo e praysed lagaindivideldedy a
pIates;&@sbermebdedceamdaa hame&téfd@&ﬁ@éé@dﬁn91£|Hﬁtba@%cﬂndﬂf the
aver o RRc G ddeiX cnl NS AVPE: 9T n SACKING LLIGANG L2 pa¥er of
underl aying fl ei'ng anlnate € trou
5. A welding method for performing a welding operation by
moving steel plates to be welded so as to arrange the steel
plates to be welded at a position corresponding to a position
where a backing device of one-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
welded, comprising:

a first step of raising a trough having a 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, and having a gap between the backing member and the
steel plates to be welded to be smaller than or equal to 75% of a
diameter of the air hose at maximum inflation, when the backing
member is raised to a raising end of the trough by the elevating
device;

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, a pressure of which being in a
range from 0.05 MPa to 0.5 MPa, 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

40



a fourth step of performing one-side welding by a welding
torch of the one-side welding equipment.

6. The welding method according to Claim 5, further comprising
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 air hose to
push up the flux in the trough.

7. The welding method according to Claim 5, wherein the flux
includes a layer of backing flux to 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 being laminated in the trough.
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