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Analysis of the Cause of Corrosion and Perforation of Fin Tube for Boiler

DONG Xuejiao

(Pangang Group Research Institute Co., Ltd., State Key Laboratory of Vanadium and Titanium Resources Comprehensive
Utilization, Panzhihua 617000, China)

Abstract: The reason of perforation of finned tube used in boiler was analyzed by chemical composition analysis,
metallographic analysis and SEM. The results show that the thickness of the side wall of the finned tube is severely
reduced, indicating that the local aerodynamic field of the boiler is not good, which leads to the repeated scouring of the
burning flame on the side of the finned tube to the fire, resulting in the change of thermal stress, and the corrosive thermal
fatigue on the side of the finned tube to the fire. The free sulfur can directly penetrate through the metal surface protective
film of the pipe wall and react with the iron, so as to vulcanize the inside of the pipe wall and make the oxide film loose,
split or even fall off at the same time. The finned tube perforation is due to the synergistic effect of thermal fatigue and

high temperature corrosion of free sulfur.
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Fig.1 Macromorphology of perforated fin tube
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Tab.1 Chemical composition analysis results

RS S 6, Si Mn P S Cr Ni Cu Fe
44 0.213 0.194 0.391 0.017 0.0011 0.166 0.053 0.136 K
GB/T699  0.17~0.23 0.17~0.37  0.35~0.65 <0.035 <0.035 <0.25 <0.30 <0.25 A it
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Fig.2 Microstructure of corrosion pit
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Fig.3 Fracture morphology and point position of EDS analysis
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Tab.2 Element and content from outer wall to inner wall Tab.3 Element and content from outer wall to inner wall
of fracture sample tube of 5# of fracture sample tube of 6#

B 3(a) (0] Al Si S Fe BH A 3(b) (0] Mg Al Si P Ca Mn Fe gy
1 28.73 0.22 5.47 65.58 100.00 1 2547 1.07 1.16 0.63 1.83 69.85 100.00
2 25.43 0.99 0.92 73.66 100.00 2 22.65 1.20 0.62 0.54 74.99 100.00
3 7.85 0.36 0.25 91.54 100.00 3 21.08 0.56 0.57 77.79 100.00
4 9.40 0.39 90.21 100.00 4 12.93 87.07 100.00
5 21.59 0.55 77.87 100.00 ] 12.61 87.39 100.00
6 16.43 0.83 82.74 100.00 6 27.85 1.00 0.13 0.90 0.29 0.70 69.12 100.00
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Tab.4 Element and content of corrosion pit on inner

wall of 2#
[ 4(a) 6} Si S Mn Fe =Nl
1 24.69 75.31 100.00
2 23.53 0.72 75.75 100.00
3 26.63 1.15 72.22 100.00
4 24.98 0.81 74.21 100.00
5 31.91 0.38 0.18 0.91 66.61 100.00
6 0.05 99.95 100.00

RSMHENBRURTERESE w(%)

Tab.5 Element and content of corrosion pit on out wall

of 3#
P 4(b) 0 Si S Fe BB
1 22.11 1.27 76.62 100.00
2 25.89 1.54 0.18 72.56 100.00
3 100.00 100.00
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Fig.4 Microstructure of corrosion pit and position of EDS
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