Figure 2. Effect of 25% mild steel dilution types 308, 309 and 312
weld metals. Structure of the diluted 308 is austenite and
martensite while 309 and 312 is austenite and ferrite.

If type 308 filler metal is diluted by 25% with mild steel, the
weld metal is in the austenite martensite (A + M) phase
area (refer Figure-2). Types 309 and 312 electrodes both
have more nickel and chromium and when diluted by
carbon steel are still in the austenite- ferrite (A +F ) phase
area and maintain good crack resistance properties.

When service temperatures are above 450°C, the ideal
filler is a nickel- chromium or nickel- chromium-iron metal
such as American Welding Society (AWS) A5.14 Class
ENiCrFe-3 electrodes. Nickel alloy welds have a
coefficient of thermal expansion (COE) between ordinary
steel and austenitic stainless steel. With the higher COE
type 309 and 312 welds, there is stress concentration at
the steel-side fusion line, tat during thermal cycling, can
cause thermal fatigue failures.

Another caution in using stainless steel filler metals
occurs when the weldment is heat treated between 600°C
and 700°C .Welds containing higher amounts of delta
ferrite, e.g., type 312(FN more than 25) or type 309 [FN
more than 10],can lose room temperature ductility and
suffer reduced corrosion resistance as a result of sigma
phase formation in this temperature range. A nickel alloy
filler metal that is not subject to sigma formation normally
avoids this situation.

In qualifying welding procedure specification, DMWs are
usually evaluated by tensile and bend tests like similar-
metal welds. When neither of the base metals or the weld
metals is significantly weaker, which is often the case, a
longitudinal bend test is preferable because all elements
are forced to elongate to the same extent and a better
evaluation is possible. With a transverse bend test, this
specimen may move in the bend dye, causing all of the
elongation to take place in the weaker member and often
results in fracture.

* Information is subject to updation.

Trough Floor under fabrication

Magnetic particle testing is not possible if one or more
parts of the joints are non-ferro magnetic. Even when the
entire material is ferro-magnetic, the degree of ferro
magnetism can vary because of composition differences,
and the magnetic differences can give false indications at
the fusion line. Due to this, liquid penetrate inspection is
most frequently used for surface inspection.

DMWs can be inspected using the same procedures and
inspection standards employed in similar metal joints.
The exposer should be selected for the material and
thickness of greatest interest. Due to differences in the
radiographic density, interpretation of radiographs can be
somewhat different than width similar — metal welds. For
this reason, the ultrasonic testing of DMWs is seldom
practicable.

The welding of stainless steel and DMWs is not a
“MAGICAL ART". Persons involved in welding should
have an appreciation for and understand the basic
principles which are different from those applicable to
welding plain carbon or low alloy steels.

If the basic principles are not known, and if appropriate
measures are not taken, failures can will eventuate owing
towelding in an indiscipline manner.

Stainless steels by their very nature are employed in
aggressive situations as critical components, where the
consequences of failures can be significant. Therefore,
those who utilise welding in fabrication and maintenance
should:

> Acquire the required knowledge, experience and
ability

> Observe basic precautions of Dos and Don'ts

> Practice self-discipline in work.

%7 For further details, please contact the product development centre of the plant.
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