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Heat-resistant Austenitic Stainless Steel with Excellent Cyclic Oxidation
Resistance for Ultra-supercritical Pressure Coal-fired Boiler
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A heat-resistant stainless steel has been developed for boiler tubes installed in ultra-supercritical (USC)
pressure coal-fired boilers. USC boilers have excellent generation efficiency, thanks to steam with a
higher temperature and pressure than those of existing sub-critical and supercritical boilers. However,
the enhanced steam condition tends to cause problems related to oxidation, corrosion and creep
degradation in boiler tubes. In particular, once scale has formed, it can peel off and accumulate, causing
serious damage not only to the boiler tubes, but also to the turbine blades of the generator. The newly
developed steel contains cerium, a rare earth element known to suppress the peeling-off of the scale,
and has a cyclic oxidation resistance higher than that of conventional steel. This prevents boiler tube
and turbine blades from being damaged, while keeping their properties, such as high temperature
creep and corrosion resistance, at the same levels as those of conventional steel.
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Table 1 Chemical composition of developed steel
Fe | C Si Mn | Cu| Ni | Cr | Nb| Ti | Ce
Bal. |0.12( 0.3 | 1.6 | 3.0 |[105(|185| 0.2 | 0.2 |0.02
*Unit wt%
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Fig. 1 Schematic figure of heating and cold working procedure for
fine grained microstructure
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Fig. 2 Microstructure of developed steel
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Fig. 3 Steam oxidation resistance of developed steel
(a) SUS347HTB, (b) KA-SUS304HTB, (c) Developed steel
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Fig. 4 Cyclic oxidation resistance of developed and conventional steels
for boiler tube
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Fig.5 High temperature creep strength of developed steel
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Fig. 6 Larson Miller Plot of creep rupture data
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Fig. 7 TEM micrograph of fine precipitates in creep ruptured
specimen
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Fig. 8 Charpy impact value of developed steel after long term aging
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Fig. 9 Coal ash corrosion resistance of developed steel
(a) SUS347THTB, (b) KA-SUS304HTB, (c) Developed steel
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