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Strategy for the Increase of Temperature Capability of Heat Resistant
Steels
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Fig.1 General concept of alloy design for heat resistant steels
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Fig.3 Dark field image of transmission electron microscopy
showing the existence of the fine Laves phase in the
martensite lath of a 10Cr-4.6W-3Co ferritic steel after
quality heat treatment. The image is taken by using
the diffraction spot marked by the double exposure
method. The detail of the diffraction pattern is shown in
a schematic illustration
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Fig.4 Calculated results exhibiting the stable morphology of the Laves phase in Fe-10mass% Cr-W-C quaternary steels. Square
and triangle marks plotted in the upper figures are experimental results. The open triangles and solid triangles show the
positions where the granular Laves phase and the fine coherent Laves phase are observed, respectively
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Fig.6 TEM microstructures after 650°C creep rupture tests.
Rupture times and the stress levels are 5289h at
157MPa in 9Cr steel and 2731h at 118MPa in 10.5Cr
steel, respectively
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steels annealed at 650°C
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Fig.8 SEM microstructures taken from the cross section of
pure iron, Fe-Cr binary alloys and Fe-Cr-C ternary steel
after oxidized at 650°C for 100h in air or in steam
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Fig.9 (The upper figure)

Cross section and surface of oxide layers on Fe-10Cr
alloy after exposure to steam at 750°C for 100h, (a) .
(b) outer Fe20s layer are removed, (c) outer Fe20s and
FesOs layers are removed, and (d) all oxide layers are
removed

(The bottom figure)

TDS spectra taken from the specimens corresponding to
(a) ~ (d) in the upper figure
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