AVOID SOLIDIFICATION CRACKS

In this article, we look at the weld bead profile to understand
solidification cracking post welding.

Weld defects may be defined as
unacceptable flaws in a weld. The
reasons may be either mechanical or
metallurgical issues associated with the
parent metal or the welded joint.

What s Solidification Cracking

Solidification crack is a weld defect that
can occur because of unequal
solidification post weld. It may also
occur due to the distribution of liquid or
the weld melt just when the
solidification is taking place. While these
two along with surface tension, grain
structure, etc. are metallurgical issues,
there are mechanical factors like
contraction stresses & degree of restrain
that resultin such cracks.

Solidification cracks occur along the
grain boundaries of the weld metal. As
the molten part gets solidified, an
immense lensile stress develops. While
there is one portion which is at this stage
almost completely solidified, the
adjacent portion is still in the process.
Also, simultaneously there is a thermal
contraction of the weld melt resulting in
its shrinkage.

Cracking results therefore due to
unequal cooling of the weld meltand the
base metal coupled with the tensile
stress. The magnitude of the tensile
stress depends on the thickness of work
piece and the level of constraint. Let us
now look at the shape of the weld bead
and its width to depth ratio that seems to
influence cracking.

Understanding Weld Beads
Shape: Concave or Convex
A concave weld bead has the outer

surface stressed in tension. This isnot the
case in convex beads. The outer surface is
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pulled towards the toes and the root
when the bead shape is convex However,
excessive convexity can produce stress
concentrations and induce fatigue or
hydrogen cracking at the toes. Also, too
wide and concave bead can initiate
solidification cracking from the weld
surface.
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Longitudinal Shape : The Width-
Depth Ratio

Deep narrow welds with a low width-
to-depth ratio can be susceptible to
weld centerline cracking.
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Latitudinal Shape: Elliptical or Tear
Shaped

Welds made with a tear-drop shaped
weld pools tend to be more susceptible to
centerline solidification cracking than
welds made with and elliptical shaped
weld pool.

Welding Parameters to Avoid
Solidification Cracking

Concave weld surfaces frequently occur
arethe result of high arc voltages. A slight
decrease in arc voltage will cause the
weld bead to return to a slightly convex
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reduction in travel speed will increase
the amount of fill and return the surface
to a convex profile. Vertical down
welding also has a tendency to generate
these crack-sensitive, concave surfaces.
Vertical up-hill welding can remedy this
situation by providing a more convex
bead.

TheVerdict

We therefore conclude that solidification
cracking is a defect that can be well
tamed with few tweaks. Keeping the
right voltage to get the right amount of
convex bead, the travel speed and the
direction of welding will all help us in
keeping this defect away from our
welded workpiece.
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