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Study of welding characteristic with the arc length and shield gas
in TIG welding using active flux
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Table 1 Welding condition for experiments

Electrode DCEN 924 2%Th-W 60°
Fixed Current 200A
Welding speed 20cpm

Ar 100% 15L/min
1mm, 2mm, 3mm

Shield gas flow rate
Arc length

Varied

A-TIG

C-TIG

elding direction
Fig. 1 Schematic of welding
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Table 2 Welding condition for experiments

Electrode DCEN @24 2%Th-W 60°
Current 200A
Fixed | Welding speed 20cpm
Arc length 2mm
flow rate 15L/min
Ar 100%
Ar-25% Ha
Varied|  Shield gas Ao e
Ar-66% He
He 100%
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Table 3 Weld surface and waveform with arc length

Arc length
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Fig. 3 Penetration depth with arc length
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Table 5 WM cross section with shield gas
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Table 4 WM cross section with arc length Ar 100%
Arc length i C-TIG } A-TIG
Ar-2.5% Ha
Tmm
Ar-5% Hg
2mm
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Fig. 3 Bead width with arc length

Shield gas
Fig. 4 Penetration depth with shield gas
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Fig. 5 Penetration depth with shield gas
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Fig. 6 Melting area with shield gas

A-TIGY A=r7izd wWE £FEAAA ¥=
Z2 Ar 100% Bt} $A2EFR7IAE 1,158 914
1.49), SEEF7EAE 1.3904 1.354 WA
H, £ Ar-33 He E712E A9 RE
EFd7t2oA Ar 100% Btk 2L £949& 29
o, aEla §§ 9HFE S Ar 100% 2o £4E
H7tre 2.4 2. 79, AEERIIAE 1.44)
oAA 28 HATH ole ola AHAAH} 4 slx9
BAZE oM a9 B Ayt v Fe
2 BdEY. Fig. 9 A3 dFeA9 7z 7ta
FTHA @& ALE Jebd Fola Fig. 102 £
AFMY ALE vehd Aoz Ay A9
ARG 238 Holm i,

19.0 —&— 100A
M- 1 80A

18.0 A - 2004
= 17.0 o =
= - - s
g 100 e
= 450 e /)\ N
S 14.0 ol \ N "
o : o o
£ 130 g d \ T
2 20 \ /
5 20—y L

11.0

10.0 s .

Pure Ar  AMS%HZ  Ar10%HZ  A30%He A87%He

Fig. 7 Variation of welding voltage with
different shielding gases in 100A,

150A and 200A%

£ Fig. 11 & 2% 72350 e d9ES
< Ut AeZ Fig. 99 4 Ar 100% o 2
Juch 43 $429HY 3719 o4 Yy
Wi,

31 4

30 3
— 29
& 28 ]
© 27
2 26
% 253
24 ]
o 23]
< 22
214 P
20 3 _
19

Ar Ar-2.5% Hy-5% Hy-33% Hwr—66% He Ha
Shield gas

Fig. 8 Arc voltage with shield gas
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function of temperature
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