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High-Efficiency Submerged Arc Welding for Corner Joint of Box Shaped Columns
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Synopsis :

The effects of the addition of iron powder to agglomerated flux on welding performance
and the optimum welding conditions for high heat input welding were investigated. The
main conclusions obtained are as follows: (1) The addition of iron powder to flux
increases the deposition rate and improves welding operability. (2) The cross sectional
profile of the bead was influenced by the current ratio of the trailing electrode to the
leading one. The optimum range of the ratio for avoiding the weld defect is ranging
between 0.70 and 0.80. (3) The use of flux-containing iron powder together with the
optimum welding conditions enabled the development of the high-efficiency welding
techniques such as the tandem-wire one-pass submerged arc welding for the plates not

thicker than 60 mm and the two pass welding for those thicker than 60 mm.
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The effects of the addition of iron powder to agglomerated flux on welding performance and the optimum welding
conditions for high heat input welding were investigated. The main conclusions obtained are as follows: (1) The addition
of iron powder to flux increases the deposition rate and improves welding operability. (2) The cross sectional profile of
the bead was influenced by the current ratio of the trailing electrode to the leading one. The optimum range of the ratio
for avoiding the weld defect is ranging between 0.70 and 0.80. (3} The use of flux-containing iron powder together with
the optimum welding conditions enabled the development of the high-efficiecy welding techniques such as the tandem-wire
one-pass submerged arc welding for the plates not thicker than 60 mm and the two pass welding for those thicker than 60

nm.
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Fig. 1 Effect of iron powder content in flux on deposition
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Photo 1 Effect of iron powder addition to flux on the arc
suppression
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Fig. 2 Effect of the content ratio of {MgO+Ca0)/Si0, on
the melting behavior of the welding slag

Pheto 2 Effect of the content ratio of {MgO+Ca0)/5i0,
on the bead appearance {left) and cross sectional
macrostructure (right)
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Table I Welding conditions used for studying the profite of

weld metal

Thickness {mm) 70
Groove angle (deg) 35
Root face {mm) 15

, 2 300A 2 600A
Leading electrode B Wy
Trailing electrode 16002 D00A 1650-1900A

£ 50-52V 55V

Speed (mm/min) 210~250 220-240
Heat input  (kJ/mm) 45-49 47-55
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Fig. 3 Effect of the ratio of the trailing current to the
leading current on the profile of the weld meta!l
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Table 2 Welding conditions used for 60-mm-thick plates

Thickness {mm) 60
Groove angle (deg) 35
Root face (mm) 3
Leading electrode 2 300A-38V
Trailing electrode 1 800A-48Y
Speed {mm/min} 200
Heat input (k]/mm} 52
Distance L—T (mm} 100
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Photo 3 Cross sectional macrostructure of one pass SAW
corner joint of 60-mm-thick plates
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Table 3 Welding conditions used for 70-mm-thick plates

Thickness (mm) 70
Groove angle (deg) 35+55
Root face (mm) 3

Pass 1 2
Leading electrode 2 300A-38V 1 200A-42V
Trailing electrode 1 7T00A-48V 1200A-42V
Speed (mm/min) 215 185
Heat input  (kJ/mm) 47 31
Distance L—7 (mm) 109 100
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Photo 4 Cross sectional macrostructure of two pass SAW
corner joint of 70-mm-thick plates
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Table 4 Mechanica! properties of weld metal made by high efficiency SAW

Thickness Groove profile Pass Welding Speed Heat input YS TS El v
(mm) P conditicns (mm/min) | {k]/mm} | (MPa) | (MPa) (%} ()]
35
2 300A-37V
60 3 1 210 49 377 551 33 35
Wi 1 800A-48V
o 2 300A-38V
a5 1 205 50
1 700A-48V
70 5 381 510 34 52
_I ¥ 1200A-42V
2 209 29
1200A-42V
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