Weldg more with less

A

New technologies take a comprehensive
approach to orbital welding operations

By Michael Bishop,
Assistant Editor

il and gas is one of the key
industries requiring ex-
tensive pipe welding—
transmission and
production activity in the industry is
forecast to increase this year. Mean-
while the number of skilled welders is
projected to decrease. With the gap
between new projects and available
welders only expected to widen, weld-
ing companies have to make up the
difference by using machines that can
compensate for the labor shortage and
maximize the productivity of available
welders. New developments in orbital
welding technology are helping com-
panies address these tasks.

According to John Emmerson,
president of Magnatech Limited Part-
nership, East Granby, Conn., three dis-
tinct orbital welding technologies
currently are used: fusion-only welding
for thin-wall tubes and pipes, multipass
gas tungsten arc welding (GTAW) for
process and pressure piping, and or-
bital multipass flux-cored arc welding
(FCAW) for heavy-wall, large-diame-
ter pipes.

The chief advantage of multipass
systems is their ability to increase a
welder’s duty cycle by up to 300 percent,
Emmerson said. In manual pipe welding
applications, a welder may have to
move around the pipe and switch posi-

tions several times, starting and stopping
repeatedly. An orbital system, however,
can weld multiple passes without break-
ing the arc. It repeats programmed val-
ues without variations or mistakes,
minimizing the number of defects.
Faster than manual shielded metal arc
welding (SMAW), orbital multipass
FCAW deposits about 8.0 pounds of
weld metal per hour, Emmerson said.

Taking into account the skilled-
welder shortage, exactly how is orbital
welding equipment helping companies
finish projects?

“I believe that the new orbital weld-
ing technologies can, in their simplest
form, minimize the need for highly
skilled welders,” Emmerson said. “For
the more complex, multipass processes,
they can greatly augment the produc-
tivity of a manual welder.”

Orbital Welding:
The Next Generation

Orbital welding equipment now incor-
porates production monitoring and
analysis capabilities. Lou Lantieri, vice
president of sales and marketing for
Astro Arc Polysoude Inc., Valencia,
Calif., said more welding companies are
paying attention to process variables.
“There’s more of an emphasis now
on a total solution to welding the pipe
together, rather than taking older, ex-
isting manual methods and getting
everything ready and trying to adapt a
piece of automation into it,” Lantieri

4Orbital welding systems complete multiple passes in a continuous arc without variations or mis-

takes, providing a consistent weld.

said. “In other words, preparation and
things like that are becoming more au-
tomated so that the repeatability is not
just in the weld process, it’s also in the
fit-up and the joint designs.”

The equipment provides the welder
with instant access to information using
the microprocessor’s memory and cal-
culation capability, Emmerson ex-
plained. Many machines have a quality
control program that allows supervisory
personnel to preset limits for each pa-
rameter; after the weld, the user can ob-
tain a printout stating whether or not
the weld was made within the limits.
The welder then can store the informa-
tion in onboard memory and download
it later. USB capability allows suppliers
to download information, transfer pro-
grams, and store quality control infor-
mation using a USB key.

Data logging preserves vital process
information by monitoring amps, volts,
travel speed, wire speed, and gas flow,
and then recording the data in mil-
liseconds for the entire run.

“For the first time, this allows weld-
ing to be treated similarly to many
other manufacturing processes, where
extensive data can be taken and statis-
tically analyzed by QC personnel to
observe trends that might affect weld
quality [and] equipment maintenance
issues,” Emmerson said.

The key development in FCAW is
not that new systems necessarily are su-
perior to previous generations, but that
orbital FCAW is gaining much more ac-
ceptance, according to Emmerson. Al-
though the process was approved several
years ago for critical pipe welds in the
nuclear industry, U.S. companies are just
beginning to use it for power plant pip-
ing on materials such as P-91. Earlier

A Recent orbital technology monitors several
welding parameters simultaneously and records
the data for the entire run..

equipment used to orbital-weld pipeline
typically utilized solid-wire gas metal arc
welding (GMAW ), but the process since
has become less popular because of a
high defect and repair rate, according to
Emmerson. With pipeline companies
now requiring stricter quality standards,
FCAW has overcome GMAW as the
preferred method, he said.

New orbital fusion welding equip-
ment also incorporates automatic pro-
gram generation. The welder inputs
the material, diameter, and wall thick-
ness; the machine then uses the data to
generate the welding program.

“This is a big leap forward because
the most serious problem that orbital
welding equipment manufacturers
have always had [during training] is
how to teach a welder how to pro-
gram,” Emmerson said. “For example,
even the most skilled welder may be at
a loss to determine torch rotation speed
based upon his years of experience.”

A FIGURE 2 A welder oversees an underground pipeline operation. Orbital welding equipment
now is designed for easier transportation around a job site and is better-suited to confined spaces.
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Simplifying the Operation
Although orbital welding suppliers en-
gineer new equipment to be highly
technical and precise, they also have
taken steps to simplify its use.

“There’s more technology available
for finding the center of the joint,”
Lantieri said. “In other words, instead
of having a person always steer every-
thing accurately, now the machine it-
self can find the center of the joint and
it can better track itself. So there’s
slightly less operator interface.”

New equipment includes intuitive
power supplies that diagnose and dis-
play problems, informing the welder of
the corrective steps needed to resume
operation. If a gas bottle runs out, for
example, then the system may display a
message and requesting an inspection
of the supply and lines. Older tech-

nologies might prevent welding opera-
tions, but require the welder to diag-
nose the problem.

With this technology, welders can
input programming notes into a spe-
cific weld program. This allows them
to reference application-specific mate-
rial requirements—filler wire alloys,
preheat instructions, and other vari-
ables—for subsequent operations.

Arc gap, an important factor on
simple fusion heads, is established by
the tube diameter and the length of the
tungsten used for a particular weld
head size; consequently, the welder
must cut the tungsten to an exact
length to ensure suitable arc length.
New machines display the correct
tungsten cut length, whereas older
equipment would have required a se-
ries of calculations.

Three other features of new orbital

equipment also help simplify operation.
The welding machines—utilizing in-
verter power supplies—are more com-
pact and lightweight than previous
generations, easier for welders to move
around a job site, and better-suited to
confined spaces. Sealed, waterproof re-
mote-control pendants enhance equip-
ment durability. Password protection
prevents unauthorized changes to weld
programs and parameters.

Time to Multitask

How should suppliers continue to ad-
vance orbital welding technology to
meet the needs of welders, address the
labor shortage, and help fabricators
take on more projects? What develop-
ments would make the most sense?
Lantieri believes equipment manufac-
turers will take more of an integrated
approach, tackling projects that require
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automation and machines that com-
bine preparation and welding opera-
tions into a comprehensive tool.

“In summary, over the years—and
I've been doing this for about 35 years
now—it used to [involve] everybody
expecting the welding machine by it-
self to solve the welding problems,”
Lantieri said. “And I think what people
are realizing and taking advantage of
now are the total solutions, from cra-
dle to grave. So you machine every-
thing with precision, you fit everything
up with precision, and then you weld
it with precision.” H
Michael Bishop can be
michaelb@thefabricator.com.
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