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Introduction

» Gas Tungsten Arc Welding — Tungsten Inert Gas
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Numerical modeling of pulsed GTA welding

» State of art — Towards a unified formulation
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» Toward a unified model
Mathematical formulation

e

Inside the cathode, plasma, and anode

— Main boundary conditions

Plasma-cathode interface
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Numerical modeling of pulsed GTA welding
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A

Numerical modeling of pulsed GTA welding

Application to pulsed current

welding
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Numerical modeling of pulsed GTA welding

» Results Application to pulsed current ~ 80/160 A- 1 Hz
H (o]
welding a 60°-h 3 mm
e Maxi: 1.70e4
Surface: Tpl Isovaleur: Twp :
Flache: [({u_p*sin(atan(r/z))*(r>=0)+u_p*sin(atan(r/z))*(r<0)))*( Twp>=Tl), v_p*(Twp >T)] x10
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A

Numerical modeling of GTA welding

» Results Application to pulsed current 80/160 A- 1 Hz
welding a 60°-h 3 mm
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Details about the weld pool evolution in: A. Traidia, F. Roger, E. Guyot. “Optimal parameters for pulsed gas ~ ENSTA
tungsten arc welding in partially and fully penetrated weld pools”. IJTS 2010. ParisTech
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Numerical modeling of pulsed GTA welding

» Results  Application to pulsed current 80/160 A- 1 Hz
welding a 60°-h 3 mm

»Fully penetrated weld pool
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A

Experimental validation

» Experimental procedure

®» Observation of the weld pool using an IR camera
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A

Experimental validation

» Validation

®» Experimenal width of the weld pool Matlab image processing algorithm

Weld pool widthei(1)
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» Validation

() »Experiments/Calculations
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Thank you for your attention,

Any gquestions ?
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Numerical modeling of GTA welding

» Appendix A
Plasma physics Plasma
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Numerical modeling of pulsed GTA welding

» Appendix B Application to pulsed current 80/160 A- 1 Hz
welding a 60°-h 3 mm
0,005
0,004 ' =3
E .
= & 4
$ 0,003 b 34 34
3 I BIIP R
I B2RLE 14 %
E a filiUN
® 0,002 » A e
s N s .
s —-80_160_width
© —120_width
0,001
: ~=-80_160_depth
" - =120_depth
0

0 5 10 15
Weld pool dimensions for a pulsed current welding and its constant mean current
ENSTA

ParisTech

traidia@ensta-paristech.fr 15



