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Introduction: Numerical simulation I1s used
to show the dependence of flow field and
resulting melt pool shape on the surface
active elements. Stainless steel alloy has
been used as base for the modeling and

sulfur 1s studied as the surface active
element.
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Figure 1. Wide and shaIIow pool by negative gradient(top)
and Deep and narrow pool by the positive surface tension
gradient(bottom).

Computational Methods: 2-D numerical
modeling of Marangoni convection has been
done for the laser spot welding of stainless
steel to study the flow pattern changes. The
variations in the surface tension gradient due
to changing concentration of sulfur are taken
Into account.
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Momentum equation(y-direction):
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Effect of surface active element can be taken into
account using:
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Figure 2. dy/0T=-0.005 N/mK  Figure 3. dy/0T=-0.001 N/mK

Figure 4. dy/dT= 0.001 N/mK Figure 5. dy/dT= 0.005 N/mK

Evolution of flow pattern and melt pool
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Figure 7. Flow patternatt=0.1s
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Figure 7. Flow pattern att=0.5 s

Figure 8. Flow patternatt=0.3 s

Effect of sulfur concentration on the flow
pattern within melt pool.

Conclusions: Results shows  how
Marangoni flow develops, evolution of melt
pool shape and the dependence of flow
pattern on the sign of surface tension
gradient. Later, the dependence of surface
tension gradient on the surface active
elements  concentration IS  analyzed.
Simulation results of flow fields are shown for

a chosen concentration.
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