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Analysis of Corrosion Failure of Stainless Steel Fasten-
ers in Eastern of the South China Sea
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Abstract :[Objective] To match marine environment investigation in the Eastern of the South
China Sea, this article studied corrosion of stainless steel fasteners used for ocean dynamic
environment monitoring system in the sea area. [Methods]Using austenite stainless steel fas-
teners, fastening equipment on steel pile of offshore platform and stainless steel cable,
through sea trials a year,to check this type of corrosion of stainless steel fasteners. [Results]
Serious corrosion effect of stainless steel fasteners was found, corrosion of materials of differ-
ent shapes had different position and levels. Corrosion of stainless steels characterized by lo-
calized corrosion such as pitting and crevice corrosion, perforation and fracture failure severe-
ly. [Conclusion]To ensure the same electrode potential of the materials, and reduce the for-
mation of the macro cell,it suggests that the grades and the batches of the same metal mate-
rials should be used in the marine metal

T structure; If you do need to use dissimilar
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metals,you must to electrical insulation between
dissimilar materials.
Key words: stainless steel,corrosion, failure anal-

ysis,seawater
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Table 1 Reference data of hydrometeorology in oil field

Ocean current(cm/s) T K IR Hh
{7 & Ocean S:iliri?t
Position HAE—i8 T4 —i  temperature " (V)y
Once-in- Once-in- C)H v
a~century a-millennium
#J)2 Surface  169.9 108. 3 23.0~29.2 33.5~34.0
)2 Middle  153.1 93.2 — —
Ji&JZ Bottom 22.9~23.9 34.0~34.5

HL B 4 %

Electric winch

~____Hig§Cable
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———_Wirerope
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Fig. 1 Sketch map of ocean dynamic environment mo-

nitoring system hanged on platform
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Fig. 2 Composition of stainless steel fasteners
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Fig.3 Photos of corrosion of U-bolts and components
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Fig. 4 Details of corrosion of D-shackle
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Fig.5 Photos of FESEM for fracture surface of U-bolt
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Fig. 6 Spectrogram of EDS for fracture surface of U-bolt
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Table 2 Chemical composition of U-bolt by EDS

JLHR Jrig: AER T E T
Element Mass percent( %) Atomic percent( %)
CK 1.29 5.51
Si K 2.91 5.32
P K 0.23 0. 38
Cr K 15.99 15. 80
Mn K 4.01 3.75
Fe K 70. 54 64. 89
Ni K 4.24 3.71
Cu K 0.78 0. 63
JBim Total 100. 00

100 pm
Bl 7 #4248 FESEM M K
Fig. 7 Photos of FESEM for surface of wire rope
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Fig. 8 Spectrogram of EDS for surface of wire rope
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Table 3 Chemical composition of wire rope by EDS

JLR Bk 43 b T
Element Mass percent( %) Atomic percent( %)
CK 1.53 6.59
Al K 0.51 0.98
Si K 0.74 1.37
CrK 18. 14 18. 07
Mn K 1.39 1.31
Fe K 69.71 64.65
Ni K 7.99 7.05
S Total 100. 00 —
3 it
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Fig. 9 Sketch map of fasteners hanged on stainless
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Fig. 10 Sketch map of corrosion occurring on steel pile
of offshore platform
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Fracture surface of stainless steel fastener

Fig. 11
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