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Austenitic Steels Take Over Advanced Ferritic Steels beyond 700 C
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Fig.1 Creep strength of the candidate materials for 700 °'C USC boil-
ers ¥
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Fig.2 Creep strength of 9Cr steels with changing C/N *'*'"
12C-002N denotes 0.12C-0.002N.
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Fig.4 TEM micrographs of the ruptured specimens, (c¢) and (a)
0.12C-0.002N (650C , 100MPa, 5741h) and (a) and (b)
0.08C-0.05N (650°C, 120MPa, 4892h)

(a) and (c) bright field , and (b) and (d) HAADF images.
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Fig.3 Creep curves of 0.08C-0.05N, 0.10C-0.03N and 0.12C-0.002N steels crept at 650 C with stresses of 140,120, 100 and 80MPa
(a) creep rate with time, (b) creep rate vs. creep strain, and (c) minimum creep rate vs. stress.
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Fig.5 HAADF images of MX observed in the steels (a) 0.12C-
0.002N and (b) 0.08C-0.05N taken from the same specimens
in Fig.4
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Fig.6 Calculated phase diagrams of the steels studied showing the
amounts of M,,C; and MX with temperature

Fig. 7 A HAADF image and the corresponding EDS maps of Z phase in the steel 0.08C-0.05N taken from the same specimen in Fig.5b
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Fig.8 Guiding principles for further strengthening of ferritic steels
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Fig.10 TEM micrographs of 304H steel crept and interrupted at
650°C with 147MPa
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Fig.9 Creep curves of a type 304H austenitic steel crept at 650°C with stresses of 147,118 and 98MPa.
(a) creep strain with time, (b) creep rate vs. creep strain, and (c) minimum creep rate vs. stress.
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Fig.11 A TEM micrograph of 304H steel crept at 650 C with 98MPa
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