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Erst developed about 30 years ago

by the acrospace and nuclear power
industries, orbital mechanized welding is
now a mature technology that is applied
in almost every industry that uses welded
tubes and pipes.

It is used in industries from semicon-
ductor manufacture to shiphuilding, pow-
er plant construction to marine gas pipe-
lines, chemical plant maintenance to food
processing.

Relevant applications for orbital gas
tungsten arc welding (GTAW) in this ar-
ticle are those in which the pipe cannot
be rotated but must be welded in a fixed
position, whether 5G, 2G, or 6G (hori-
zontal, vertical, or al an angle).

This article addresses some of the most
common questions and concerns that
managers and engineers have about this
PridCess.

Mechanized GTAW Pipe Welding
Versus Manual Welding

A common misconception is that a
machine can weld faster than a human
being. This is not always so. The process
involves a molten, fluid puddle of metal
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influenced by gravity and surface tension
forces, and these forces are identical for
manual and machine welding,

Mechanized welding can yield high
deposition rates and higher, torch travel
speeds, but ultimately the process limits
any substantial improvement in these fac-
tors over manual welding, Increased pro-
ductivity with mechanized welding is pri-
marily the product of duty cycle and re-
duced defect rates. A machine cannot tire,
take coffee breaks, or make mistakes.

Is mechanized pipe welding guaranteed
to increase productivity? Not necessarily.
MNumerous considerations, such as work-
flow and workpiece geometry, may not
make mechanized welding cost-effective.

For example, if work flow cannot be
arranged to allow welding of a number of
similarly-sized pipes in uninterrupted suc-
cession or if the product requires an
assembly sequence in which the pipe size
is different for each subsequent weld, re-
adjusting the weld head for each pipe size
results in lost time,

Given a suitable application, mecha-
nized welding often achieves a 70 percent
duty cyele versus 20 to 25 percent for man-
ual welding. Productivity realistically can
increase threefold over manual welding,
However, this level of improvement can-
not be attained unless worle flow can be

arranged to maximize arc-on time. If only
one weld can be made, followed by an
hour of processing before welding can re-
sume, mechanized equipment does little
to improve productivity.

This sometimes is the case in field fah-
rication, when equipment must be moved
from one weld site to another, Just the op-
posite often can be true, however.

For example, physical access to the
weld may be a fundamental factor in pro-
ductivity. Field pipe welds frequently must
be made in power plants and chemical
manufacturing facilities where a manual
weld that takes two hours can be made by
a machine in 10 minutes. Frequently, ac-
cess to welds in both field construction
and maintenance is so difficult that manu-
al welds only can be done using mirrors
to view the backside of the weld or re-
quire two welders on both sides of the
joint to make one weld.

Maintaining quality and control of weld
parameters also may override duty cycle
considerations. For instance, if welding
personnel cannol achieve specified qual-
ity standards, duty cycle becomes a sec-
ondary issue.

Many of the alloys available today re-
quire tight control over weld parameters
such as heat input. Duplex stainless steel
and INCONEL" alloys require tight reg-
ulation of heat input to maintain desired
metallurgical properties in the weld de-
posit and heat-affected zone (HAZ) and
to avoid defects such as cracking.

If weld quality is not a major concern,
investing in mechanized orbital equipment
likely will not provide sufficient returns.
However, if a company's application re-
quires that welds adhere to codes such as
American Society of Mechanical Engi-
neers (ASME) section [X, B31.1 or B31.3,
rapid pavback can come with reductions
in weld defects and subsequent rework.

Maost companies can achieve sustained
defect rates of less than 1 percent with
mechanized welding. Companies frequent-
ly benefit from relaxed quality control
mandates when they use this technology.
For example, 100 percent radiographic in-
spection may be relaxed to a 10 percent
inspection sampling.
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