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Fundamental Properties of Long-term Creep Strength for Ferritic Heat

Resistant Steels

Kazuhiro KIMURA, Hideaki KUSHIMA, Koichi YAGI and Chiaki TANAKA

Synopsis :

In view of inverse sigmoidal form of stress vs. time to rupture curve, long-term creep strength of ferritic
heat resistant steels has been investigated using a large number of long-term creep data in the NRIM Creep
Data Sheets. It was observed that the inverse sigmoidal form of stress vs. time to rupture curve was
caused not by the change in mechanisms of strengthening or deformation, but by the decrease in creep
strength and by the approach to steady internal stress due to microstructural change. At lower stresses,
the complex form of creep rate vs. time curve which had two minima in creep rate was found and attributed
to the inverse sigmoidal form of stress vs. time to rupture curve. Comparing the creep rupture strength
for the different kind of steels, the large difference in creep rupture life of about four orders of magnitudes
was found at lower temperatures and higher stresses. At higher temperatures and lower stresses,
however, the creep rupture strength of all ferritic steels investigated was almost the same. It was
concluded that the creep strength of the ferritic heat resistant steels was reduced by the microstructural
change and approached to the inherent values which were nearly the same for all ferritic steels investigated.
Key words : creep ; creep rupture strength ; ferritic heat resistant steel ; microstructural change ; stress vs.
time to rupture curve ; inverse sigmoidal form ; inherent value of creep strength.
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Fig. 1. Schematic representation concerning the
effect of thermally induced microstructural changes
on creep life®’.
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Fig. 2. Stress vs. time to rupture curves of 0.5Cr-

0.5Mo steel at 723, 773, 823 and 873 K.
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Photo. 2. Transmission electron micrographs of 0.5Cr-0.5Mo steel ruptured at 294,
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Fig. 3. Changes in Vickers hardness of ferrite

grain for 0.5Cr-0.5Mo steel ruptured at 823 and
873 K.
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Fig. 4. Schematic representation concerning the
effects of thermally induced microstructural
changes on internal stress and creep life.
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Fig. 5. Stress wvs. time to rupture curves of
1.25Cr -0.5Mo-Si steel at 773, 823, 873 and 923 K.
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Fig. 7. Schematic representation concerning
the effect of decrease in creep strength on the
morphology of creep rate vs. time curve.
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