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Study on Galvanic Corrosion Behavior of Passive Metal in Deep Sea Environment
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(State Key Laboratory for Marine Corrosion and Protection, Qingdao Branch of Luoyang Ship Material Research Institute,
Qingdao 266071, China)

Abstract: According to the deep sea environment test data obtained from USA and the shallow seawater data from our
country, TA2 and SS316 will not behave galvanic corrosion tendency in the deep sea. However, during the practical use, SS316
appears the severe galvanic corrosion. In practical and simulated deep sea environment, there is no galvanic corrosion between the
static TA2 and SS316. However, if there is abrasion between the two metals to damage the passive film on SS316, the galvanic
corrosion will occur. SS316 will work as the anode to accelerate the corrosion.
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Fig. 1 Galvanic corrosion between stainless steel shackle and

titanium frame
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Table 2 Main components of the SS316 stainless steel
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Fig. 2 The coupling sample after exposure in deep sea
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Fig. 3 The E...—t curves of SS316 and TA2 in seawater contain—
ing 3 mg/L dissolved oxygen at 4 °C
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Fig. 4 Cyclic polarization curves for SS316 at 4 °C in seawater

containing 3 mg/L dissolved oxygen
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Fig. 5 EIS plots of SS316 in seawater containing 3 mg/L

dissolved oxygen at 4 °C
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Fig. 6 Electrical equivalent circuit for SS316 in seawater
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Table 3 Parameters of equivalent circuits for the impedance
data of SS316 in seawater containing different dissolv—

ed oxygen content at 4 °C
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