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Seawater Corrosion Behavior of Welding Joints of
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ABSTRACT: Objective To investigate the seawater corrosion behavior of welding joints of steels for marine
application. Methods The methods including exposure tests, galvanic corrosion tests and potential measurements were
carried out for the study. Results Seawater corrosion results of welding joints of steels for marine application were
obtained. Conclusion Corrosion grooves were easily occurred in the fusion zone of welding joints. Corrosion behavior
of certain welding joint of the steels is same among full immersion zone, tidal zone and splash zone; the order of
localized corrosion degree of is full immersion zone> tidal zone> splash zone. Results of galvanic corrosion tests of weld
metal—base metal are consistent well to the exposure tests of the welding joints in seawater.
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Table 1 Chemical compositions of steels tested

%
steel C Mn Si P Ni Cr Mo Cu
Q235C <0.18 035-0.80 =030 =<0.040 < 0.040
E2 <0.10 0.50-2.00 <050 <0.030 < 0.030 0.40~0.60 2.60~2.80 0.40~0.60 0.40~0.60 Al:1.60~2.00
Q345NHY <0.12 <1.50 <1.00 <0.030 =0.030 <1.30 <0.30 <040
907A <0.12 0.50~0.80 0.80~1.10 < 0.035 < 0.035 0.50~0.80 0.60~0.90 0.40~0.60
921A 0.07~0.14  0.30~0.60 0.17~0.37 < 0.020 < 0.015 2.60~3.00 0.90~1.20 0.20~0.27 V:0.04~0.10
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Table 2 Samples size and surface states, exposing condition and

period of welding joints for exposure test
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BB s P
X X X

0235C/T402  80x80x9 Bt v VvV V1
E2/J606L 0x50x9 B vV oV Vo1
Q345NHY/BH500 200 x 100x 10 @t v v 2
907A/JS40CuC  200x 100 x 10 M2¥E v 1
921A/CH66  200x 100x5 G/ 2
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Table 3 Corrosion results of welding joints exposed to seawater

S g FiEE RER EhES/ JisE IEEIX P X
3k Afi/a & (m-a™) X SIS AR R /mm AKX IEAXFRE A KX
&R 0.21 EERZ ¥ AL 0.12 [F:41 [FIEEE
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E2/J606L, 1 2 0.21 TERGEE S 0.18 [FIEEEE A VAR IR EE S 0.2
VREE N 0.2 mm mm
KK 0.28 JERGNE P iy 0.12 EERZ ¥ FIVGRE ST
VRJE A 0.1 mm 0.15 mm
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Fig.1 Corrosion morphology of welding joints exposed to seawater
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Fig.2 Current density—time curves of base metal- welding metal

couples in seawater
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Fig.3 Free corrosion potential of base metals and welding metals

in seawater
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