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Abstract

Simulation of welding process (T1G or GTAW) of butt joint using
finite element analysis is presented. The base metal is stst304. The
numerical model developed includes moving heat source, temperature
dependent material properties, transient heat transfer, phase change and
transformation, and mechanical analysis. One way is thermo mechanical
coupling is assumed. which means that the thermal analysis is completed
first, followed by a separate thermal stresses analysis based on the
thermal history.

The parameters studied numerically were welding current (ranging
between 80A and 150A) depending on plate thickness, welding velocity,
plate thickness (2.5mm -5mm), and material of the heat sink (carbon steel
and copper)in three cases. The cooling rate (R) and heat gradient (G)
have been completed based on the temperature history obtained. The
numerical results show that increasing the welding current lead to
decreases the fusion zone area with increases of welding speed. Using
conductive plate (copper) underneath the welded plate acts as a
dissipation heat sink which generates stronger heat gradient compared
with carbon steel plate. The time of welding investigated was (5s).

The experimental results show lhal increasing welding current
leads to increasing the micro hardness, and the microstructure hecomes
smaller. Due Lo increasing cooling rate the microhardness have maximum
value at the boundary between the Fusion zone and heat affected zone.

The depth of fusion zone was measured numerically and
experimentally a good agreement was found between the two reading

were the maximum different 1s §.2%.
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