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Fig. 1 Numerical model and meshing of hollow tungsten
TIG welding arc. (a) schematic diagram of
numerical model; (b) meshing
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Table 1 Boundary condition of hollow tungsten TIG welding arc model

XI5k PIL e | SA T /(ms ) WL TIK HL g/ V BERAEA/WD
AB il — — — —

BC BE A 0 5000 0 0A/0z=04/0r=0
CD I _ 1000 d¢/0z=0¢/0r=0 0

DE SR 1.2 1000 0p/0z=0¢/0r=0 0A/0z=0A/0r=0
EF B T 0 1000 0¢/0z=0¢/0r=0 0A/0z=0A/0r=0
FG RE T 0 3000 ~0o-0¢/0z=1/S: 0A/0z=0A/0r=0
GH BE T 0 1000 0¢p/0z=0¢p/0r=0 0A/0z=0A/0r=0
HA RO 1.2 1000 0¢/0z=0¢/0r=0 0A/0z=0A/0r=0
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Fig. 2 Distribution cloud image of arc temperature. (a)

hollow tungsten electrode; (b) solid tungsten
electrode
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Fig. 3 Distribution curves of temperature at radial
direction 2 mm below the electrode and axial
direction in the arc center
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Fig. 4 Distribution cloud image of arc plasma flow

velocity. (a) hollow tungsten electrode; (b) solid
tungsten electrode
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Fig. 5 Distribution curves of plasma flow velocity at

radial direction 2 mm below the electrode and
axial direction in the arc center
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Fig. 7 Distribution curves of arc pressure at axial

direction in the arc center and radial direction of
anode surface
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Table 2 Process parameters of welding test
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Fig. 10 Arc shape in experiment. (a) hollow tungsten
electrode; (b) solid tungsten electrode
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