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Thermal Fluid Dynamics Modeling for Arc Welding
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Efficiency in the arc welding in welding construction and quick decisions as to the most suitable
welding conditions are expected along with a reduction in the lead time of machine development. To
achieve this, it is necessary to know what is really going on during complicated arc welding, but that
is something difficult to observe experimentally. Therefore, as a result of building the arc welding
analytical technique that integrated the heat flux body analysis of the molten pond with arc plasma
analysis, we were able to correlate the analysis with the experiment and build a basic technology for

the arc welding analysis.
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Fig. 1 Algorithm of welding analysis
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Analysis results of arc-plasma by TIG arc welding

1.2E+08 T

|
1.0E+08
8.0E+07 |

6.0E+07

Heat flux W/m®

4.0E+07

2.0E+07

0.0E+00

0.000 0.005 0010 0.015 0.020 0.025

Radius m

9.0E+02
8.0E+02
7.0E+02
6.0E+02
5.0E+02
4.0E+02
3.0E+02
2.0E+02
1.0E+02

0.0E+00
0.000

____________________________

arc pressure Pa

,,,,,,,,,,,,,,,,,,,,,,,,,,,,

0.005

0.010 0.015 0.020 0.025

Radius m
B3 B RMIC B 2 Badr i (L) &7 —2ENG5A (F)
Fig. 3 Heat flux (upper) and arc pressure (lower) at surface of
molten pool computed by COMSOL
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Fig. 6 Temperature distribution in molten pool
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Fig. 9 Temperature distribution of cross-section of welding direction
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