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ABSTRACT: Objective To calculate the average corrosion rate of samples with different wet-dry ratios, and to compare
with the corrosion behavior under full immersion condition. Methods Open circuit potential, polarization resistance and
electrochemical impedance of the samples in seawater were measured after various wet-dry cycles using electrochemical
measurement method, and the effects of wet-dry ratio on the electrochemical properties of low alloy steel were analyzed. 3-
D video microscopy was used to observe the corrosion morphology of samples with different wet-dry ratios, and X-Ray Dif-

fraction was applied to analyze the composition of the rust-layer. Results The results showed that the corrosion rate of low
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alloy steel was increased by an order of magnitude, the free corrosion potential had a positive shift of 150 mV, and the po-

larization resistance was increased by two orders of magnitude under the wet-dry alternating condition comparing with that

under full immersion in seawater. With the increase of the wet-dry ratio, the corrosion rate declined, and the free corrosion

potential had no obvious change. Moreover, the polarization resistance increased at the early test stage, while there was no

obvious change at the later stage. Conclusion Observation of corrosion morphology and rust-layer composition showed that

the corrosion products under full immersion condition were mainly composed of FeOOH, while the amount of Fe;0, was

higher under dry-wet alternating condition.
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Table 1 Chemical composition of the test steel
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Fig. 2 Polarization curves of low alloy steel in seawater



11 F3 F L% BRKEIHES

ORI AT R 52 R <17 -

A Ay AR, PTG B 4 500 1 o L o7 3 A B 347 ) 1E 7
7% 3l i o e TR, X5 A e A Y
MEER —, nE 1 R, X PR Pl P=
dE/dL A, JE I P BRI, Ha I 2 i p A H 7
M IERSHE KBNS, PR S RS2, Bl T R A AR
B, WAL PR TG R, J T R

AR KA TR A AN TE K P B AL
BHAUNE 3 s, nILLE Y, Bl S T 1A PR U5 1

T, J o ok 1) ) S AP 4 IR TE T K R R AL
30001
2500} < e «
< vy 1
= 330¢ —m—10%
T 300 o 30%
© 250f 4 50%
S 200 v—-70%
Z sohe, 100%
x~ 1
100}jo|
50_!‘7 AAv
0_%;.“5“ e A

0 10 20 30 40 50 60 70
Hf 1A / d

I s F A ) NG e N

Fig. 3 R, of low alloy steel in seawater
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Fig. 5 The corrosion morphology of low alloy steel in seawater
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