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Abstract: Aiming at the problems of pressure-bearing pipes thinning and even rupture caused by the high temperature corrosion of the biomass
boiler superheaters, the microstructure and properties of superheater tube wall after service were analyzed based on working environment.
Research results showed that elements such as Cl and alkali metals in the flue gas underwent a series of complex physical and chemical reac-
tions with the heating surface in the form of gas, solid and liquid phases at high temperatures, resulting in the corrosion of the superheaters pipe
wall. The fly ash was deposited on the metal surface and soakably adhered to the oxide layer, which made the oxide protective layer on the pipe
wall surface fell off, leading to the thinning of the pipe wall. Meanwhile, the service temperature of the high temperature superheaters was
higher than that of the medium temperature superheater, and the corrosive peeling of its oxide layer was more serious. After long-term service,
the micro hardness and tensile property of the pipe wall of the high temperature superheater after corrosion was decreased, compared with that
of the medium temperature superheater. But, both of them still met the standard requirements and service conditions. Therefore, taking
appropriate protective measures was able to prevent further corrosion and thinning of the pipe wall, which could shorten the maintenance period
and reduce operating costs.
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Table 1 Chemical composition of high and medium

temperature superheater tubes ( mass fraction) %

R C Si Mn P S Cr Ni Nb

1% 0.057 0400 1.330 0.025 <0.010 17.550 9.740 0.680

2% 0.058 0.440 1.280 0.022 <0.010 17.700 9.810 0.660
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Fig. 1 EDS images of 1#, 2# samples with surface adhesion
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Table 2 Chemical composition of the sample surface

adherent ( mass fraction) %
Element 0 Cl Ca Fe Si C
15 17.80 34.72 16.39 8.89 3.62 5.24
25 18.33 30.05 18.33 7.60 5.27 9.66
Element S P Na Mg Al K
1% 4.30 0.83 0.54 2.12 2.27 1.62
25 4.48 0.98 0.50 1.16 1.57 1.64
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Fig. 2 Microstructure of superheater after corrosion
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Table 3 Sample surface exfoliation composition

( mass fraction) %
B 0 Si S cl Cr Fe Ni Nb
1% 3418 0.83 031 0.72 16.06 34.38 13.11  0.40
25 3405 090 4.03 045 29.14 2696 247 0.92
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Fig. 3 EDS images of superheater tube wall surface shedding layer
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