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Failure Cause of Corrosion Perforation of a Certain type 20# Steel

WANG Xin', LIU Feng', TONG Hong-tao', BAI Shuang-feng', SONG Qing-yuan',
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Qingdao 266237, China; 2. Luoyang Ship Material Research Institute, Henan Luoyang 471000, China)

ABSTRACT: The work aims to analyze the cause of the failure by studying the failure section of the 20# steel pipe of a certain
vessel after it is put into operation. The compliance and metallographic structure of materials were analyzed with an inductively
coupled plasma emission spectrometer, a carbon and sulfur analyzer and a metallographic microscope. A field emission scanning
electron microscopy (SEM) was used to observe the microscopic morphology of the corrosion pits, and the composition analysis
of the corrosion products around the failure sites was carried out by X-ray diffraction and microscopic Raman spectroscopy. The
causes and mechanism of corrosion were further determined by electrochemical test and microbial identification culture. The
analysis of material compliance showed that the composition of the 20# steel pipe beam met the requirements of the standard. It
was found in morphological observation that the edge of the 20# steel pit was stepped, with obvious climbing phenomenon, and
the pit was black around. The results of X-ray energy spectrometer showed that there was a large amount of sulfur on the inner

surface of 20# steel, and it was found by Raman analysis and XRD analysis that sulfur elements mainly existed in the form of
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sulfate and sulfide. The electrochemical test results showed that the corrosion rate of 20# steel was increased obviously in the

solution containing sulfide. Further microbial culture of the corrosion products revealed the presence of sulfate reducing bacte-

ria. Therefore, microbial corrosion is the main cause of perforation of 20# steel pipe.

KEY WORDS: 20# steel; corrosion failure; sulfate reducing bacteria (SRB); electrochemical analysis; microbial corrosion;

Raman spectrometer
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Tab.1 Results of chemical component analysis of # 20 steel
JLHR ¢ Si Mn p S Cr Ni Cu
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Fig.2 Metallographic structure of 20# steel pipe section: a) mild corrosion zone; b) erosion pit area
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Fig.3 Macroscopic morphology of inner wall of pipe section
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Fig.4 Surface morphology of inner wall of pipe section: a) slight corrosion; b) around the failure site 1; b) around the failure site 2
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EliEp iR FAK HI = KRR K5 FR ) [ FH 1 2 10 5
J A= TR IR KBC-TGB (24£2) h P A T A B
B 40 R I 3 KBC-FEB (33+2) C 7d TR R TR A A e R 2 A A (0 ol R B DT
BRIR TR I B U KBC-SRB 7d SR HP A0 0 YR A A i A B R U U

Y W . W e
P - .

SRABFBALE

BREmat

a SRBEFH I —— ¢ FEBH:SEN

K7 e P A s g i i
Fig.7 Microbial qualitative analysis test before the test: a) SRB culture bottle; b) TGB culture bottle; c) FEB culture bottle
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