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Corrosion failure analysis on the welding line of gas compressor inlet
pipeline flange

Fu Liang’
(College of Intelligent Manufacturing, Jilin Vocational College of Industry and Technology, Jilin
132013, China)

Abstract: The chemical composition, metallographic structure and microhardness of the failure parts
samples were studied and the morphology and composition of corrosion products were analyzed by
scanning electron microscope, energy spectrum analysis and X-ray diffraction test. The electrochemical
behavior of the samples in different electrolyte was used to carry out the electrochemical corrosion
comparison test, and the electrolyte was S* solution and S*, Cl mixed solution, respectively. The
results show that the reason for the corrosion of the flange weld is that the material of the flange does
not meet the standard, and the weld of the flange and short pipe is dissimilar materials and unequal wall
welding, which leads to the decrease of the corrosion resistance of the weld. Under the humid environ-
ment, the comprehensive interaction of weld with sulfide, chloride and other corrosive media, the
corrosion of weld occurs rapidly, which resulting in the corrosion and failure of pneumatic pipeline
flange.
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Fig.1 Morphology of internal and external corrosion
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Tab.1 Standard comparison of chemical composition of samples
5 By e (wt.%)
C Mn Si Cr Ni P S Cu

GB/T700—2006 F5 1 0.17~0.24 0.35~0.65 0.17~0.37 <0.25 <0.25 <0.40 <0.40 <0.25
GB/T1591—2008 #7:1fk 0.13~0.19 1.20~1.60 0.20~0.60 <0.30 <0.30 <0.30 <0.02 <0.25
JE A == HR A 0.213 1.40 0.369 0.228 0.198 >0.015 0.009 0.114
T3k 2 B 0.180 0.593 0.302 0.032 0.013 >0.015 0.016 0.027
JE T LR A 0.093 0.608 0.320 0.033 0.016 0.024 0.015 0.023
SR 0.189 0.475 0.028 0.012 0.006 0.027 0.025 0.013
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Fig.2 Photos of metallographic microstructure of
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Fig.3 Comparison of microhardness of the samples
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Fig.4 SEM images of various corrosion products
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Tab.2 Energy spectrum analysis of corrosion products
URLR IS 1 ) HefRJs ) JRIE k4
LR TS Epi e SRR DS Epi e J5 T U Bk T o E Js T Y
(Wt.%) (at.%) (Wt.%) (at.%) (Wt.%) (at.%)
Fe 89.65 71.45 42.00 16.19 57.12 27.15
o 7.30 20.30 36.88 49.61 34.80 57.73
C 1.72 6.39 17.59 31.52 6.05 13.36
S — — 1.21 0.81 1.43 1.18
Na — — 1.16 1.09 — —
Cl — — 0.63 0.38 — —
Si 0.82 1.30 0.52 0.40 0.61 0.57
Ca 0.51 0.57 — — — —
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Fig.5 X-ray diffraction pattern of corrosion products
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Fig.8 Polarization curves measured in the Na,S and NaCl
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Fig.7 Impedance spectroscopy curves measured in the

Na,S solution
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Fig.9 Impedance spectroscopy curves measured in the

Na,S and NaCl mixed solution
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