FCAW OrBIiTAL PiPE WELDING
TecHNoLOGY IMPROVES FAB
SHopr ProbucTIVITY
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Hhe wse of arbital wesding

Fabricators on both sides of the Atlantic are increasing use of orbital
FCAW in several types of applications

F abiricaton, His all companies fag:
ing inceeasing competilion; ane
peeyaluating and redesipning work floss
and plant Lipmn, and imglementing e
lechnitues to imgnove productivity and
reduce work-in-process fimes. Suh-
marged arc wolding (SAW) has beon
withely wsed for years: fo prouce high-
guality mechandeisd hott point welds in
pepe, bud requires workpleces fo be o
tated wunder a fixed toech: Subamerged art
welding can providge high deposition
rinters, bt reguies considersble capital
expendiures for timing rofls and pos-
tianers, especlally if the pipe work con
sists of Barger-tliameter pape, long lengths
and heavy assemblics. Sponl peeceswith
casmiples o abymmitrical ¢ |||'|I'||-,'|.r.|I|||r|I-

ipedbeaws, lar examplél slfen cannat be
canvenienily rotated withoot spacial
ilit |||'IIE"'l:l."}l'IE!lJll|I|'I,!."I |:H:Uf|ﬂg. huany as-
semblies may consist of pipe conmec-
Hons that st be made in position; Tra
itemally, e walds hove been made
using  manual echnlgues:  shielded
metal arc welding ISMAW], pastung
gl anc weldim {GTAW) ar a combina-
tion of processes by skilled welders,
With the growing shartage of skilled
wlders wistldwide, fabdicalors aré in
creasimphy evaalusting difteren prooesses
and fochiigues to compensate for loss-
skillied weslders or to improve the pro-

dhunctivity of these skilbod work force
Cine technigque- increasingly belng
used i mechanized orbitil flux coned
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are: wplding (FCAW — Fig. 1. FCAW
mright B thowght of as the submerged
are peocéess tuened instde ol \With
S, salid ware elocirode 15 simulia-
neausty fod into the weld pool along
with powdered flux, Instead of solid
weire, FOAW subigtitiales o rmete] “habe”
or shieath, wapped arcund a come of
Hux, The aohilal systems on the marker
tewbay e addstennal pas shielding of the
wirld pool, All-position FCAW wires are
foriiulated with fluxing agents thal pro-
ot raghlel pood solidification, which
alleaw vepicls 10 be made i all posiiion.

In the 19805 Texas-bated Best
El]'_|||||||-.'||r |'|r||'."-|||-|,l Cuslom-engi-
negred] and abocatsd pumping syshems
— lmost exclusively o he ol indus
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Fig 1 — Orhital fx coved arc welding Hine preyhared o e
0OFF A Foe e tinn,

iy, Pumping systems ane wsed in all
plrases ol e dnclusey, from explostion
andl drilling. throwsh productson, refin
ing @ne swhsequent use in the pelro
chemical industries

Modular Pumping Systems

It the arhy toomiid 19005 after yoass
of seemingly Unstoppable prowth, the
ey egaanies supplying the ail in-
chisstry Taced thedr (irst major downturm
in checadies. Manw did nol survive,

Faced with the imminent loss of a
major partian of thelr business, Best
Equiprvent management quickly looked
tior other markets seaking thelr expart ioe
i pamgring systerms and identified the
growdng leisure industry of ol Gald
courses requite sophisticated irrigation
systems-not only in dey Climates, bat in
areis wilh adequate, but unpresfictabde,
rainfal, Irigation requines pumpieg. sys-
b Initlal sucoess In this new veniuse
beed 400 furtheer expansion

In 1986, Flowinonics Internaional
wits farmid as o division of panent com-
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pany Best Bquipment 1o design and man
ufacture Modular  Pumping  Systems
IAFSR) for 2 wide range of markes and
apgications, The Modular Pumging Syvs
lem s g pre-enpineered system ol
purmps; mators, valves, piping. instru-
mentation and controls integrated inta
A sio-mounted package. This modular
et allows shipmend to custoamiers
throughowt North America and (e
wirld, The systens range from chami-
vl feed systerns e both for chermical
handling and the accurate injection of
chemical dosages into process systenis,
T sreonw- making spstems dor skl resaorts,
10y pursping modules for odshore crude
ail progduction

Flowtronics operates 4 100,000 -sg-
1t manutacturing facility v Tyler, Tex
Sarnplis of projects in 1996 include
snaw-making systams to Vail, Beavers
Creak, Jackson Hobe, Stration, Sundance
and Centre de Moot Blang {Swifzer-
landi; ofl production packapes for
PelromenPotrobias (Brazill,  Apache
Petrobeum Texaco, Aramco {Sawdi Ara
biak aned EI Explogation (France): pumgp
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fig. & — The Pipefines I Sestem foar Mesnalech
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sysbers i P peneration o Wil
sha Powver; and fior the chemical fedis
Iry, Brown & Roat anel Daswoo Heawy
Industrics

Wielding plays an impodtant role both
in the basie structural elements of these
mackislar wriits, as well as the exiensive
pipewistk — bath pipe B pige and pipe
teos fitting. Flowironies fas o staft of
wedders capable of mesting ASME Sex
tion 1X and AWS 01,1 standacds using
a wariety of weld processes, including
S, CTAW, semiaiomatic FUAW
and SAW. For spool pleces that can be
ratatod . In retary  fxtures,  ednual
CMAN oot passes are Sollowerd by
SAW il passes for speed. Bul, o signif
cant amount of welding muest be done
“inposition” dunng fral assembly.

Combating a Shortage
of Welders

Flowtronics ance again found sl
wailh & mive Ehallenge — imqaroying pro-
ductvity despite a shorfage of-skilled
welders. Typically, “in-position” wolds
woare macle with o GTAW rodl pass fol-
lowed by SMAW [ passes, Looking for
methods 1o speed thee plpe welding por-
tiown of the manufactuing process, oom
paarywelding persoainel investipsted var-
iokis e hrcslogies at the 1998 AWS Ex-
position with thieir local supplier, Tyler
Wlding Sapply. The decizion was made
to evaluate mechanized pipe welding,
il pipe welding systems on the mar-
ket tosdtay wlilize ether the GTAW or the
GMAMIFCAW process. While the need
to-maintain or improve quality was a sig-
nificani actor, the GTAW process was
cinmichered oo slow, A pipe wielding sys-
tem manuiactured by Magnatech was
tirel rented for evaloation, and sobse-
quently purchasest

The Pipadiner [ System (Fig. 2F con
sist ot A track-mounted weld head that
rotates and manipulates the water-
coraled toreh twith torch oscillation and
borch pecd ity conral), & power sounce,
waber cooler and wire teeder complete
the system, The wire feeder can be
ounced on the rotating head, an adwvan-
tage for werk on sitein pipe racks, An-
ot confipuration uses & floor-maciled
fooder, allowing use of larger spoods with
regulting bower wire costs, The head |s
J|r|.|'|1lr,-r| M wariows sizes o |]ip¢ by
Chamghing the track or guide ring. Guide
rings aifow pape 4 in (TO16 cmiand
Larger for b wedded. {Long Rexible tracks
are available far large workpieces; al-
lowing welding of 12 1 [3 m] diameter
wessals, for edample.) The Fipeliner If is
configured to allow e of & variety of
commercially available power sources
from Lincaln Electnic, Miller, Panasonic,




Talie 1 — Typical Coperating Parameters Used in Fabricafion of Mplng Asemblies by Aker Maritime
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OTC and Feorius, Flowtronics chowe a
misiel Incorporating a fAoor-mounded

wire {peder
he compamy uses the system for
waliling carbon s1eel plps il
thi= b=14 In {15 24155861 ¢ L (0] L ]
and M size range, The wire used is
T-1 all-position

04 5ain ~diameter EFIT
flu core, using a shielding gas mix of
"% AFgon/25MC0 . The food passis
dome anually using semlamaimatis
CWAW, A standard 37 5-deg bevel
angle i machined an pipe end

According o Wl ayne Camil le, stwop
supervisor, “After the lsarming curve, we
e 100 welds without a reject. The
Fipeliner System has cut our weld time
b, which woald improve i we wero
wedding pipewith a heavier wall
than Schediile 801 We estimate
that we save S0-G0 b= per
week.” In addition 1o using the
wystamvin an orbital apacity, the
wild head 15 oflen mownted
above the pipe, using @ miary
pitioner, Although the system
sty a process shower than sub.-
arg, it allows welds to be done
whien the wib-are stlations are o
cupied. “The system = mose
flexible than submerped arc,”
Lamile said.

Aker Maritime Utilizes
Orbital Welding

hker Manitime is 3 Norwegian
fabricator and contractor spe-
ciatizing in the offshone ail and
Bils industry, Cne contract iog
Statoil (the Morwegian gas and
ol production company] was for
the tksrication and field instal
lation of fiser sssemblies, Rises
are contiplex -assemblics of pipe

of difierent duimisers and materials that
connect asubsea well hedd toa pumg
ing platform, They control the ootput of
the well, as well & transporting the
ailfgas to the platform for further poo-
CEssing, shrige Or ransnuisskin o shong
vik subsen pipelines. & secent Contract
regpulned welding 36-in. (00.97m) wp o
A8, (1. 22-m) carlbon steel pipe with
wall thickness ranging froem 1,12 t0'1,89
i, 285 10 48 miml Prefabrelcatlon in
one of Aker's pipe shops was done as
milch a5 possitee b minimize field welbd
g — Flg. 3, Many batl joints could not
b made using SAW, so Aker purchased
an orbital FOAWY system from Magnar-
ech fo pedoce weld-out times an the
hizany-weall pips

Al weelds were extensively tested fo
e rigorous stasdards of DY Dy
Marske Yeritash for marine pipetine ap-
plications. The spacification requnired a
SRAAWY rool pass, wihich was made man-
ually, Al el passes wene domne with the
wrbital welding system using a double-
up technigque for 56 ipipe borizonizl-
wekd vermical), or an orbital techigue
tor 20 (pipe vertical-weld horizomal
welds, Che requiroment of the welds
was very higgh impact strengths at low
bempralunes (Charpy impact tests were
done at -50.8°F =46, Several vears
agay, this might nal have Been achiey-
absle, bt niw flus-cored ¢comumables
are-niow avililable to meet these edre
reLbrensens

Fig. 3 — Aker Miritine prefrbrcaten in-fowse to minimbze fofd v firg.
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Each joint required 57.3 1b (26 kgl of
wold metal o e deposited, and were
miade in 13 h, with an average deposition
of 5.5 lhih (2.5 kgfhl, The ii[j:i installation
at the platform was also done by Aker
personnel wsing the orbital pipe welding
erpuipment, A head-mounted wing feeder
allowed use of the equipment 50 or 100
it (15 ar 30 m) from the power supplies,
which was necessary to aotess welds on
an offshore plationm.

MAGNATECH

.orbitalpipewelding. - -,

Welding an
Offshore Platform

Another contract for Statoll reguired
welding pipe B to 25 (n. (20032 1 63,50
cmt in diameter for a seur processing
plant to be installed on an offshore gas
production platform,. One of the Dupies
stainbess stel aflovs was chosen for its
combination of high yield strength and
ciurosion resistance 1o the unireated soor
gas, Al of the Dupliex
antl  Super Duplex
alloys” require  weld
procedures  that  will
maintain  low . heal
irput. Failure foo maine
tain  defined  heal
inputs can result in loss
ol COMTosen . resistance
of the finished welds,
which will e rapicly
amtacked by the corm-
SivE gas, Aker again
chose Wy u=e mecha-
nized  FCAW  for its
ahility to maintain pre-
ciset control of heat
input  throughout  the
webd ovcle. (Many fab-
FiCatonrs  are  Ligswans
that even relatively
axitic  filler materials
ane o available in
smaller-diameter,  all-
position  flux  oored
wires) The oot pass
was done with manual
CTAW, Interpass tem-
peratures were limited
by 302-3&7F  A150-
173700 All Xeravs wiers
“water-clear.”  Once
again, all welds were
tested o DNV stan-
dartls.

Both Flowtronics and Aker hMaritime
received aperator training at their facili-
ties fior a two-day period, Welders at both
coampanies. were experienced in semi-
autormatic FCAW, which greaily simpli-
fied imstruction because they: understaod
the weld process. However, program-
ming and operation of the orhital welding
equipment i simple, so even much less

With the growing shortage
of skilled welders
worldwide, fabricators are
increasingly evaluating
different processes and
technigques.

experienced webkders can bepoime prodi-
ctent after several davs of dinect instruc-
tiom and a week of expenence,

Although GMAW was first introduced
fifty years ago, many companies expori-
enced weld quality problems earier in
the development of the process, making
them reluctant to reevaluate it and relar-
ed technologies, They frequently are
unaware of the huge strides power supply
amd. consumable  manufacturers have
made in process control. The sophistica-
lion of today’s power sources compated
to those of thirty years ago s similar to the
evolution of the compiter industny A
power source that, in the past, reguired
an expert 1o properly seb up new oo
porates sophisticated process controbs
that are transparent to the user. Much of
this technology s the result of a greater
use of welding robots in many industries
and the need for a more “forgiving”
process. Chrbital FCAW today is a viable
opion becapse of the effords of many
manufaciurers (i the welding industry,

Beprimed with permission from Welding Joumal Sagacine, Movember 1996
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