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Mechanism analysis for high-temperature corrosion behaviors of boiler
water-wall tube and its arc spraying NiCr coating in a power plant
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Abstract: Under the background of wide application of low nitrogen and oxygen combustion technology and
deep peaking technology, the high temperature corrosion failure of water wall tubes is more serious in service
process. The high-temperature corrosion behavior characteristics of the boiler water wall tube and high-speed arc
spraying PS45 coated tube from a power plant were comparatively investigated. Moreover, the corrosion surface
morphology, corrosion products compositions and corrosion cross section characteristics were systematically
analyzed by means of SEM, EDS and XRD. The results show that, the high-speed arc spraying PS45 coating can
effectively improve the high temperature corrosion resistance of water wall tubes, and the thickness of the surface
corrosion layer is small. In the process of high temperature service, the PS45 coating shows better corrosion
resistance due to its high content of Cr and Ni, and the thickness of the surface corrosion products layer is thin.
However, the microscopic pores between the coating particles will lead to intrusion of high-temperature corrosion
reactions, and even cause direct corrosion of the water wall tubes at the coating/substrate interface.
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Tab.1 Composition of the 15CrMoG water wall tube

=% Fe Cr Mo C Si Mn
FRESEI%  H4 103 0.51 0.12 0.20 0.53
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Tab.2 The PS45 spray coating ingredients

WEETLR Ni Cr Ti
J 43 K% H4e 42.00 0.90
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Fig.1 Macroscopic surface morphology photos of the water
wall tubes after service
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Fig.2 Morphology of the corrosion layer on water wall tube
surface after corrosion
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Fig.3 XRD patterns of corrosion surface of the water wall
tube after service
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Fig.4 High temperature corrosion cross section morphology
and element distribution of the 15CrMoG pipe after service
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Tab.3 Chemical composition analysis of high temperature
corrosion cross section of the 15CrMoG tube

frE C 0] Na Al Si S K Fe

ZA 247 25.47 0 0 057 0.27 0 71.21
ZB 1084 2110 064 446 509 041 053 56.95
ZC 277 23.98 0 0 0 1.79 0 71.45
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Fig.5 High temperature corrosion cross section morphology
and element distribution of the high speed arc spraying
PS45 coating after service
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Tab.4 Chemical composition analysis of high temperature
corrosion crosssection layer of the high speed arc spraying
PS45 coating
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Fig.6 Microstructure and element distribution at the interface
between substrate and PS45 coating by high-speed arc spraying
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Fig.7 Schematic diagram of high temperature corrosion
mechanism of the boiler water wall surface
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