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ABSTRACT: Underwater wet bead-on-plate welds were experimentally performed on 1lmm thick SS400 steel plate as base metal by
using six different types of flux coated electrodes of 3.2mm diameter. Two kinds of different flux coated wet arc electrodes (UW-I,
UW-2) were individually designed flux materials, three kinds of the electrodes (E4301, E4311, E4313) were terrestrial electrodes and the
another one (TN20) was an imported underwater wet welding electrode. As results, the individually designed flux coated underwater
electrode, UW-2 and TN20 had a good starting and the excellent arc stability compared with other electrodes. No significant difference
of bead appearance could be detected, but the slag detachability of TN20 electrodes was relatively undesirable. By rapid cooling rate,
the hardness value and the portion of martensite of HAZ were increased, but it was considerably maintain stable for TN20 and UW-2

electrodes.
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The individually designed flux coated electrode, UW-2 could be used in practice for underwater bead welds.
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Fig. 1 Schematic diagram of experimental equipments
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Table 1 Chemical composition of base metal

Chemical composition (wt. %)

C Si Mn P S Al Cu Mo Ceq
03 042 1.64 0030 0.021 - - - 0.56
Table 2 Mechanical properties of base metal
Mechanical properties
Bend
Yield strength Tensile strength Elongation test
Yp(MPa) Ts(MPa) El(%)
320 465 28 Good

Table 3 Chemical composition of core wires for covered electrode

Chemical composition(wt. %)

Size Mark
C Si  Mn P S Cu
$#3.2x350 SWR-11 005 0018 054 001 0008 0.10
Table 4 Chemical composition of covering(wt.%)
Analytial ~ (2) ®) © @ © ®

-Object E4313 E4311 E4301 UW-1  UW-2  TN20
Si 26.85 32.67 3146 2404 2318 2551
Ti 22.96 764 1060 1531 1465 2622
Ca 13.89 9.44 14.21 2646  26.21 15.36
Mn 10.99 10.75 18.21 9.27 9.51 10.04
Al 8.77 0.89 323 3.15 322 777
K 723 348 4.53 4.02 3.98 8.87
Na 441 12.76 5.87 7.73 7.30 1.14
Fe 3.36 15.30 8.00 8.11 10.05 3.92
Mg 1.00 6.90 3.38 1.57 1.64 027
Zr 0.30 004 005 020 0.10 0.31
Nb 0.14 0.05 0.06 0.11 0.10 0.17

P 0.04 004 004 - - -

Rb 0.03 - - - - -

Sr 0.03 - - - 0.03 -
S - 0.05 - 0.03 0.03 0.02

F - - 0.33 - - -
Mo - - - - - 0.32
Cr - - - - - 0.07
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Table 5 Typical welding conditions

Currmnt (A) 120
Voltage (V) 30~35
Welding speed (mmymin) 250
Bead length / Electrode length used 08
Welding angle ( °) 75
Electrode source DCSP
Welding position Flat
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Photo 1 Appearance of slag in various welding electrodes
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