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Influence of Shielding Gases on Bead Winding Phenomenon
made by Automatic Pipe Welding
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In order to secure gas purity at semiconductor manufacturing process, a high
purity piping metal is used. But, an automatic TIG welding with low current
performed to the metals often causes zigzag welding beads. Therefore, by changing
welding conditions, influences on the meandering phenomenon were researched.
As a result, it was proved that this problem was solved by adjusting composition
of the shield gas. And also, this solution was found to be insensitive to the welding
operation such as worker's welding posture, effective in the weld penetration and

the laborsaving.
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Table 1 Chemical composition. (%)

C S S Mn P S Ni Cr Mo

< < = < < 12001600200

IS 003 1.00 2,00 0.040 0.030

16 0018 00 300

Specimen 0.016 0.38 0.71 0.023 0.001 12.6216.66 2.15
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Fig. 1 Apparatus for welding experiments.
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Table 2 Basic welding condition.

Current 45A

Speed 0.4rpm

Pulse None

Electrode 2%Th-W, ¢ 1.6mm, 60°
Arc length 1.8 mm

Inner pressure None

Shielding gas Ar, 10L/min

Back shielding gas N,, 7L/min

3. REERKUEER

3.1 ®ITRKOBERER
3.1.1 E—FRHE

=)V R A ZAITHE Ar 72 - T RRHERY R i SR MRS
&0, BITEOWE, 7—7 B X UTERIOBISZ
1o 7ce WATMREAE LIciBiEY > 7 IV OR Y — RIElT
BOWER R Z Fig. 21R9, KA 5 80mm
MEERTREIRECIITIZ LA LELILE—FD
"BENTVEN, TOREBABICEAICEITLTVS
T EMWah B, Fig. 3 (b) ICHEATHRELIY VT )L
DEPEE— FONBIEEZRT, Fig. 3 (a) ISR
BRE—FEHKTZ L, RESBITLTVSIED
BAREIC 3 B

Welding time (s)

13060 20 120
’-E\ [
g 0.5 L J
-
3 Al
§§ 0 E Nhy N
P \V\A/J W \JV
g
28 o051 1
28
z 8
QLH _lL‘.Hx‘.‘.xuux‘.H
0 40 80 120 160

Distance from start point (mm)

Fig. 2 Bead winding amount.

(a) Straight bead
Fig. 3 Bead track

(b) Winding bead
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(a) Stable arc
Fig. 4 Shape of the arc during welding.

(b) Unstable arc
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Fig.5 Schematic of welding.
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Table 3 Chemical composition. (%)
Fe Cr Ni Mo Ca Si Al

Base metal 66.67 1782 1266 209 — 077 —
Weld bead 64.38 19.36 1263 291 — 071 —
SlagA 3740 1621 6.76 1.31 20.69 15.07 2.55

SlagB  60.82 1874 1155 300 295 295 —

Fig. 6 Position of analysis.
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Fig. 7 Effect of electrode shape on bead winding index
and bead width ratio.
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Fig. 9 Effect of welding speed on bead winding index
and bead width ratio.
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Fig. 10 Comparison of penetration depth under the
welding condition.
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Fig. 11 Effect on herium content in shielding gas.
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Fig. 12 Effect of helium content in shielding gas.
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Fig. 13 Effect of hydrogen content in shielding gas.
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(a-1) Ar+3%H; (b) Ar+7%H:

(@-2) Ar+3%H:
Fig. 14 Effect of hydrogen content in shielding gas.
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Fig. 15 Effect of nitrogen content in shielding gas.
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Fig. 16 Effect of nitrogen content in shielding gas.
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Fig. 17 Effect of oxygen content in shoelding gas.
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Fig. 18 Effect of oxygen content in shielding gas.
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Fig. 19 Effect of shielding gas on tensile strength.
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