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Fig. 1.2 Schematic illustration of constricted TIG welding 

 

  

(i) Conventional TIG welding (ii ) Constricted TIG welding 

Fig. 1.3 Appearances of TIG arc plasmas 

 

  

(i) Butt joint of copper alloy (ii ) Butt joint of phosphor bronze to stainless steel 

Fig. 1.4 Photographs of welds obtained by constricted TIG welding 
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(c) Viscosity (d) Enthalpy 

  

(e) Electrical conductivity (f) Thermal conductivity 

  

(g) Radiation power density (h) Number density of particles 

Fig. 3.4 Continued 
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(a) Conventional TIG welding (b) Constricted TIG welding 

(i) Low current condition (50 A) 

  

(a) Conventional TIG welding (b) Constricted TIG welding 

(ii) High current condition (150 A) 

Fig. 3.10 Current density distributions of argon arc plasma 
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(a) Conventional TIG welding (b) Constricted TIG welding 

(i) Low current condition (50 A) 

  

(a) Conventional TIG welding (b) Constricted TIG welding 

(ii) High current condition (150 A) 

Fig. 3.11 Velocity distributions of axial component of argon arc plasma 
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(a) Conventional TIG welding (b) Constricted TIG welding 

(i) Low current condition (50 A) 

  

(a) Conventional TIG welding (b) Constricted TIG welding 

(ii) High current condition (150 A) 

Fig. 3.15 Current density distributions of helium arc plasma 
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(a) Conventional TIG welding (b) Constricted TIG welding 

(i) Low current condition (50 A) 

  

(a) Conventional TIG welding (b) Constricted TIG welding 

(ii) High current condition (150 A) 

Fig. 3.16 Velocity distributions of axial component of helium arc plasma 
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(a) Measurement (b) 1-T model 

(i) Low current condition (50 A) 

  

(a) Measurement (b) 1-T model 

(ii) High current condition (150 A) 

Fig. 4.2 Comparison of current density distributions of argon arc plasma on the anode surface 

 (Left: Measurement, Right: 1-T model) 

 

 

 

 

 

 

 

 

 




















































































































