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Abstract: Deep Penetration TIG welding (DP-TIG welding) takes the advantage of deep penetration
welding and has great advantages in the field of thick plate welding. In order to expand applications of DP-
TIG welding in the field of high-speed welding of thin plates, the high-speed welding process of thin plates
made of low carbon steel and stainless steel was investigated in this research by adjusting welding current,
welding speed, tungsten cone angle, gas composition and other process parameters. The experimental re-
sults show that compared with conventional TIG welding, the welding speed of low carbon steel plate with
2 mm thickness is increased by 75%, and for stainless steel plate with 3 mm thickness, the welding speed
is increased by more than 2 times. Moreover, with the decrease of tungsten electrode angle, the welding
speed can be further improved. If a certain amount of H, is introduced into the shielding gas, the maxi-
mum welding speed of stainless steel DP-TIG welding may be improved further to a certain extend.
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Tab.1 General welding parameter
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Tab. 2 High speed welding parameters of low carbon steel
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1-a 285 500 45 afi Ar K,
1-b 285 600 45 af Ar K,
1-c 285 700 45 4l Ar 5,
1d 285 750 45 4fi Ar K,
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Fig. 1 Tested results of low carbon steel
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Tab. 3 High speed welding parameters of stainless steel
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2-a 350 800 45 afi Ar K,
2-b 350 900 45 afi Ar 5,
2-c 350 1 000 45 afi Ar K,
2-d 350 1100 45 2 Ar |,
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Fig. 2 Tested results of stainless steel
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Tab. 4 Test parameters of different tungsten electrode cone
angles(1)
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3-a 285 750 30 a Ar 5
3-b 285 800 30 4l Ar X,
3-c 285 600 60 4 Ar 5
3-d 285 700 60 afi Ar K,
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Tab. 5 Test parameters of different tungsten electrode cone
angles(2)
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Vaxil I/A v/(mm*min ") /() %
4-a 350 1 100 30 4l Ar K,
4-b 350 1 200 30 af Ar 5,
4-c 350 900 60 ai Ar 5
4-d 350 1 000 60 4l Ar 5,
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Fig. 3 Test results of different tungsten electrode conical

angles of carbon steel
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Tab. 6 Test parameters of protective gas composition
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¥ 5-a.5-b A AIRIREE R & 2 Fros il e s
RXFHe A AT LU Y - HR IR SRR A (11
BUT ARSI 5 %01 Hy 0] LA 2538 S B K
Pl FE. XTF 6 mm RN R 4L Ar <k
FrAArt s AT LA S B B KA 340 mm/min™,
XT LG 5-c.5-d Zikn 25 L, L mT ARt 5 3 mm JE AR
G AE [R5 28 B4 SR 5] A Hy W] LU
ISP CEISTYEN

XM H, 32 i 0 B Y i [

il

(bl) IV
TP T

Hlﬂllllll[llII|IIII‘II’ [T

AT T
@) 1Em
BS RIPSERSHBER

Fig. 5 Test results of protective gas composition
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Fig. 6 Comparison of weld section morphology
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Fig.7 Microstructure of weld
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