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PIPE FABRICATION

Purge to Protect
Stainless-Steel Pipe Welds

<« an’t you use backing flux in-

stead of argon purging?” Fab-

ricators of pipe frequently
hear this question from contractors in-
stalling stainless-steel piping. Purg-
ing to protect the root side of stainless-
steel pipe weldments, or any pipe
weldment of corrosion-resistant alloy,
can be an expensive and time-consum-
ing task. But welding the pipe re-
quires the fabricator to use some
method of preventing oxygen contami-
nation of the weld root. If not, the
weld surface will be coarse and rough,
covered with a heavy black oxide
layer, and it may exhibit excessive
concavity and incomplete penetration.
Use of backing fluxes or flux-coated
welding wire may prove an economical
alternative; however they leave a
residual flux and slag on the pipe in-
ner surface that, when the piping is in
service, can contaminate the process
stream or damage equipment. The
residue may also cause pitting and
crevice corrosion of the pipe. .

Purge gas, backing fluxes
fight off oxygen

Purging stainless-steel pipe with ar-
gon (or nitrogen for 300-series alloys
with less than 10 percent nickel) re-
quires the purge gas to flow long
enough to displace the air from the
pipe and create an atmosphere of less
than 1 percent oxygen. Use of purge
dams, which reduce the volume to be
purged, minimizes the amount of
purge gas needed and the purge time.
With a gas flow of 50 ft*/min, purge
time can range from 30 seconds per
foot of pipe for 3-inch pipe and smaller
to 90 minutes per foot of 48-inch pipe.
The inside surface of a completed weld
on properly purged stainless-steel pipe
will be smooth, even, and uniform. It
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Fabricators turn
to backing flux
as an economic

alternative
to purge gas.

may exhibit thin black deposits at the
outer edges of the heat-affected zone
(HAZ), but the weld metal should be
free of black oxides. Slight discol-
oration—a golden hue to the weld—in-
dicates a bit of oxygen remained in the
pipe during welding. This thin and
tightly adherent oxide layer generally
does not affect weld corrosion resis-
tance, and is usually acceptable.
Fabricators turn to backing flux to
protect weld backsides as an economic
alternative to purge gas. Fluxes come
as fine powder that the fabricator
mixes with a solvent such as alcohol to
form a thick mud. The welder applies
the mud to the inside surfaces of the
pipe at the edges of the joint bevel.
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When heated by welding, the flux
melts and floats over the weld-pool
surface; the solvent evaporates quickly
and leaves no residue. Another alter-
native is use of a flux-coated weld-filler
wire that delivers a protective layer of
flux over the weld.

To compare the results of welding
with a backing flux and use of purge
gas, Larry Peterson, Peterson Welding
(Clemmons, N.C.), and I prepared gas-
tungsten-arc-welded cTaw Type 304
stainless-steel pipe coupons, NPS 3
Schedule 40 (8.5-inch o.d., 0.216-inch
wall thickness). Test weldments were !
made with an inert backing shield;
backing flux; a flux-coated filler metal; |
and without root-side protection. Re-
fer to the photos to view effects on weld !
quality of each procedure.

And the winner is ...

Welding without root-side protec-
tion, as Peterson welded he struggled
to obtain good pipe-wall fusion. Root-
pass welds made with backing gas,
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