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Evaluation of the corrosion property on the welded zone of seawater pipe by A.C

shielded metal arc welding
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Abstract: A seawater pipe of the engine room in the ships is being surrounded with severely corrosive envi-
ronments caused by fast flowing of the seawater, containing aggressive chloride ion and high conductivity etc..
Therefore, the leakage of the seawater from its pipe have been often occurred due to its local corrosion by
aggressive chloride ions. Subsequently, its leakage area is usually welded by AC shielded metal arc welding
with various electrodes. In this study, when the sea water pipe is welded with several types of electrodes
such as E4301, E4311, E4313 and E4316, a difference of the corrosion resistance on the welding metal zones
was investigated using an electrochemical method, observing microstructure, measuring polarization behaviors
and hardness. The weld metal zone welded with E4313 electrode exhibited the lowest value of hardness com-
pared to other weld metal zones. In addition, its zone indicated also the best corrosion resistance than those
of other weld metal zones. Furthermore, all of the weld metal zones revealed a relatively better corrosion re-
sistance than those of the base metal zones. and also showed higher hardness than the base metal zones.
Keywords: Corrosion potential, Galvanic cell, Welding metal, Heat affected zone, Shielded metal arc welding
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Table 1: Chemical composition and properties of
base metal(GB/T8163-2008)

Chemical Composition (%) YP[TS| E
C|[Si|[Mn| P | S |Cr|Ni|cCul|(Nmm )
0.21|0.23|0.50( 0.017 | 0.006 {0.02{0.01|0.01 300‘485 26.5
és’ 35 35" %
] T
N |
Welding
! 50 50

Figure 1: Schematic diagram of welding specimen of
pipe.
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Figure 2: Photographs of the test specimen sample
with base metal(BM), heat affected zone(HAZ) and
weld metal(WM).

Table 2: Comparison of mechanical and chemical
composition properties of electrodes.

Type Chemical composition(%) |Y.P.|T.S.| E
C|Mn|Si| P S | (Nfmm?) |(%)
E4301/0.08|0.42|0.10|0.016 | 0.010 | 400 | 470 | 32
E4311/0.12|0.48|0.22| 0.014 | 0.011 | 420 | 490 | 30
E4313/0.08|0.38(0.28|0.017 | 0.011 | 430 | 480 | 29
E4316/0.08|0.96|0.45| 0.012 | 0.009 | 470 | 550 | 33

Table 3: SMAW welding condition for various
electrodes.
Electrode

. E4301 | E4311 | E4313 | E4316
Condition

Current | pass 1| 85 85 85 85
(A) |pass 2| 110 93 93 105
Voltage | pass 1| 215 | 215 | 215 21
(V) |pass 2| 215 | 205 | 215 21
Polarity AC AC AC AC
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Figure 3: Variation of Vickers hardness of welding
zones welded with various electrodes

Figure 4: Comparison of microstructures of each
welding zone welded with E4316 electrode (x 500)
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Table 4: Relationship between corrosion potentials
and corrosion current densities for weld metal
zones welded with various electrodes

Types | Ewd(V:SCE) V)
E4301 0.604 8.73x10°
E4311 0.443 1.71x107
E4313 0.448 2.37x10°
E4316 10.654 1.42x107
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Figure 9: Comparison of corrosion currents for
weld metal zones welded with various electrodes
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