PHORGOTTEN PHENOMENA

Heat Tints on
Stainless Steels Can
Cause Corrosion
Problems
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POLARIZATION CURVES FOR TYPE 304L

(UNS S30403) AS-WELDED AND PICKLED
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he dark heat tint formed
. alongside welds during
welding of stainless steel
(SS)—the heat-affected
zone (HAZ)—is a thicker
chromium oxide scale
. with a mixture of iron,
nickel, and other oxides. When heat
tint scale forms, chromium diffuses
outward from the base metal in the
heated zone. The zone extends as far
as elevated temperatures allow chro-
mium diffusion to occur. The diffusion
of chromium into the scale leaves a
thin chromium-reduced layer just be-
neath the heat tint scale. This thin layer
is lower in chromium, the primary con-
stituent that gives SS its good corrosion
resistance. Corrosion that would not
occur elsewhere can initiate in the
HAZ unless the heat tint scale and the
thin chromium-depleted layer just be-
neath are removed. Removal by rotat-
ing fiber brush, pickling, or electro-
polishing readily restores this area to
base-metal resistance.

University of Tennessee laboratory
investigations using polarized tech-
niques showed base metal to be pas-
sive and resistant when clean and free
of heat tint scale, as is the normal be-
havior for SS (Figure 1).! The vertical
section of the dotted curve shows the
normal passive range typical of SS. The
solid line for the HAZ as-welded (i.e.,
with the heat tint scale intact and a
chromium-reduced layer just beneath)
has no significant vertical section, or
no significant passive range.

The November 1998 MP article, “Ef-
fect of Chlorine on Common Materi-
als in Fresh Water,”? explained that, in
potable water treatment, chlorine is
added to precipitate iron and, to a
lesser extent, manganese. Precipita-
tion allows these elements to be
filtered out. Potassium permanga-
nate often is added in addition to chlo-
rine to precipitate manganese more
effectively.

Ferric hydroxide (Fe[OH],) and
manganic hydroxide (Mn[OH],) pre-
cipitates form a black deposit on the
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pipe walls. The deposit is not harmful
to SS or to the weld itself. However, it
has led to corrosion in the HAZ of
welds covered by heat-tint scale in
fresh waters of low chloride ion con-
tent, where HAZ underdeposit corro-
sion would otherwise be unlikely to oc-
cur.? Removal of the heat tint scale will
restore the HAZ to its original corro-
sion resistance, which is equivalent to
that of the base metal.
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Corrosion Scientists,
Engineers, Practitioners...

Share your “Phorgotten Phenomena’” items
with your colleagues. Service experiences
and practical solutions to field problems
are of bigh interest to MP readers. Articles
should be 1,000 words or less; photos and
drawings are appreciated. Send submis-
sions to Warren I. Pollock, MP Technical
Editor, NACE International, P.O. Box
218340, Houston, TX 77218-8340.
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