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A Study on the Mechanical Properties of Underwater Wet Arc
Welds using the SM41
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Abstract : Underwater wet arc welds of rolled steel plate (SM4l) where studied welding and mechanical
properties macro and narrow than that of the other things. Tensile strength of UWEB obtained to 521.5 MPa
and of USBL was 524.1 MPa, but the highest elongation value was 4.68 %(UWEB). Bending strength(1166.6
MPa) of USBL is the largest and of UWEB in 1047 MPa, But deflection(22.73 mm) of UWEB in large than that
of USBL(22.63 mm). Impact value(144.36 J/cn) of JPUW is the largest and of UWEB(140 J/cr) come after.
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Table 1 Chemical composition of basemetal(SM41)
and core wires for UWE and UWEB(wt%)

Material C SSi Mn P S
SM41 013 025 057 0.017 0.01

Cu Ceq
0.22

UWEA &
Uwgg 005 0018 054 001 0008 01

SWRY-11, ¢ 4.0 x 400
UWEA : Newly—-developed underwater electrode-A
type
UWEB : Newly-developed underwater electrode-B
type

Table 2 Mechanical properties of basemetal(SM41)

Yield Tensile oy | oation  Bend
strength strength (%) test

(MPa) (MPa) ° ¢

3234 446.8 24.0 Good

& - A

Table 3 Chemical  composition of  welding
electrodes(wt.%)

Electrode C Si Mn P S
KSKR 007 032 045 0015 0.012
KSKT 007 015 037 0014 0013

KSKR : E4313, high titanium oxide type welding

electrode
KSKT : E4303, lime titania type welding electrode
USBL : Imported underwater wet welding electrode,
made in USA
JPUW : Imported underwater wet welding electro de,
made in Japan
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@ DC arc welding machine

@ Ampere meter

(® Chamber

@ Work bench

@ Over flow pipe

@ Sight glass

@ Circulating pump

® Welding machine power
on/off switch

(D Precision air filter 18 High pressure hose

@ Communication phone box @ Diver’s full mask

@ On/off magnet switch
@ Voltage meter

® Electrode holder
Driving dress

10 Drainage

@ Cooling water tank

@ Data acquisition system
@6 Air compressor

Fig. 1 Schematic diagram of experimental equipments
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Table 4 Typical experimental welding conditions

Welding Conditions

Current (A) 190
Voltage (V) 35
Welding speed (mm/min) 300
Bead length / Electrode length used 05
Welding angle (°) 75
Electrode source DCSP
Welding position Flat
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Fig. 2 Joint design and location of polarization

testspecimens
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Fig. 3 Oscillograms by underwater wet arc welds

for various welding electrodes
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(a) KSKR (b) KSKT

(c) UWEA

(d) UWEB (e) USBL (f) JPUW

Photo. 1 Macrostructures of underwater wetwelds
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METAL |
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HAZ

KSKR

Photo. 2 Microstructures of weld (KSKR, KSKT,
USBL)
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Photo. 3 Microstructures of weld(UWEA, UWEBJPUW)

Table 5 Results of tensile tests of underwater wet
welds by practical underwater manual wet

arc welding using various welding electrodes

Peak
Electrode YS(MPa) S’I;I?élr?élteh Elor(lg/a)tion
(MPa) ?
KSKR 453.249 507.717 4.38
KSKT 445.330 492.489 458
UWEA 454.979 506.537 4.28
UWEB 462.40 521.479 4.68
USBL 471.078 524.104 4.46
JPUW 465.335 518.179 4.42

3) WA

2% §H%E

AR 53 ST F SAY
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Fig. 4 Comparison of tensile test results of

underwater wet welds by  practical

underwater manual wet arc welding using

various welding electrodes

Table 6 Results of impact tests of underwater wet
welds by practical underwater manual wet arc

welding using various welding electrodes

Test Impact Impact

specimen energy(]) value(J/cm®)
KSKR 66.7 126.3
KSKT 66.7 120.6
UWEA 63.3 121.7
UWEB 2.7 139.8
JPUW 73.1 144.4
USBL 63.1 114.6

mF I Impact enargy(J)
160 Impact value{Jcm
150 -
140 -
130 |
120 [
110 |
100 |-
5 af
= 2
S ot
80 [
50 [
40 |
k-1 .
20 [
10f
o
KSKR KSKT UAMEA UWEB JPUWN  UsSBL
Testspecimen
Fig. 5 Results of the impact test results of
underwater wet  welds by  practical
underwater manual arc welding using

various welding electrodes

Table 7 Results of bending tests of underwater wet

welds by practical underwater manual

wetarc wedling using various welding electrodes

Electrode Deflection (mm) S trgegr%ﬂi(rll\%})a)
KSKR 19.1 912.35
KSKT 20.82 951.24
UWEA 19.14 942.26
UWEB 2272 1046.96
JPUW 21.99 972.18
USBL 22.64 1166.61

s | [ et

Values

JPUW

USBL

UWEA LUWEEB
Elecirode

KSKR HKSKT

Fig. 6 Results of the bending test results of
underwater manual arc welding using

various welding electrodes
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