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Abstract : Underwater wet arc welds were experimentally performed on 1lmm thick KR-RA steel plate using
six different types of flux coated electrodes of 4.0mm diameter, KSKR, KSKT, USBL, JPUW, UWEA and
UWEB.

From analysis of bead appearance, detachability of weld slag, spatter occurrence and arc stability, JPUW
gives the best result, and UWEB is superior to KSKR and KSKT. By experimental result of hardness
distribution on the weld bonds, UWEB weld has the narrowest bond structure which is probable condition to
get the best mechanical properties of weld. UWEB and JPUW welds have more even hardness distribution
across weld deposit and base metal. Upon polarization test to measure the respondency of corrosion, the
electrode of UWEB shows the most excellent degree due to the low open circuit potential difference.
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Table 1 Chemical composition of base metal
(KR-RA)
Chemical composition (wt, %)

C Si Mn P S Ceq
0.13 0.25 0.57 | 0.017 | 0.01 0.22
Table 2 Mechanical properties of base metal

(KR-RA)
Mechanical properties
Yield Tensile Eloneation Bend
strength strength (i ) test
(MPa) (MPa) 0
323.4 446.8 24.0 Good
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Table 3 Chemical composition of core wires for
UWEA and UWEB

Chemical composition (wt, %)
C Si Mn p S Cu
0.05 | 0.018 } 0.54 0.01 | 0.008 0.1
SWRY-11, ¢$4.0 X 400

UWEA ; Newly-developed underwater electrode-A
type

UWEB ; Newly-developed underwater electrode-B
type

Table 4 Chemical composition of welding electrodes

Chemical composition (wt, %)
Electrode
C Si Mn P S
KSKR 0.07 | 0.32 | 0.45 | 0.015 | 0.012
KSKT 0.07 | 0.15 0.37 | 0.014 | 0.013

KSKR ; E4303, lime titania type welding electrode

KSKT ; E4313, high titanium oxide type welding
electrode

USBL ; Imported underwater wet welding electrode,
made in USA

JPUW ; Imported
electrode, made in Japan

underwater  wet welding
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@ On/off magnet switch
@ Voltage meter

® Electrode holder
Driving dress

@ Drainage

@ Cooling water tank

@ Data acquisition system
@ Air compressor

@ DC arc welding machine

@ Ampere meter

® Chamber

@ Work bench

@® Over flow pipe

@ Sight glass

@ Circulating pump

@ Welding machine power
on/off switch

@ Precision air filter

@@ Communication phone box

@® High pressure hose
@ Diver's full mask

Fig. 1 Schematic diagram of experimental equipments
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Table 5 Typical experimental welding conditions

Welding Conditions

Current (A) 190
Voltage (V) 35
Welding speed (mm/min) 300
Bead length / Electrode length used 0.5
Welding angle (©) 75
Electrode source DCSP
Welding position Flat
3.2 BA EM A
24 548 2R57] 99 AgAL Fig. 290 1
Bhd vhe} ol $4) £% o} $4E AWEL A
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Fig. 2 Joint design and location of polarization test
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Fig. 3 Schematic diagram of polarization test
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