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PhD Background: - material: stainless steel 304L

- method adopted: Experimental tests coupled with CFD calculations
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Elaborate a predictive model describing a GTAW plasma arc and its energetic exchanges with a metallic plate.

Three dimensional modelling and measurement of
arc and heat exchanges with a metallic we
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Physical model

( 3D-model developed
Arc plasma between a cathode and a anode also included in the computational domain ([2], [3], [4], [5])
Plasma modelling (with Code_Saturne® [1]) Electrostatic sheaths :
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Numerical results
Electromagnetic forces near the electrode Influence of work function (W.,+.4e) @nd cathodic voltage
drop (AD...4e) ON the electrode temperature
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Influence of cathodic model parameters on the temperature inside the electrode
Experimental approach
Plasma diagnostics (atomic emission spectroscopy) COMPARISON EXPERIMENTAL - CFD CALCULATION
- Advantages Fast, accurate and non-intrusive
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I(A) Arc length Tip angle (°) Electrode Electrode
(mm) diameter (mm) | composition » Electric current has the most Influence
200 10 60 2.4 W+2%th  Electrode tip angle as a least influence
100 10 60 2.4 W+2%th  The model seems to be unsensitive to the other parameters
200 5 60 2.4 W+2%th
200 10 30 2.4 W+2%th
200 10 60 3.2 W+2%th Qualitative and quantitative results are encouraging.
200 10 60 2.4 W They must be confirmed under other welding conditions
OBJECTIVES : - To obtain plasma temperature and electronic density fields
Picture of the plasma (1cm long, 200A)

- To study the effect of different set of welding parameters
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