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Effect of Oxidation on the Long-term Creep Behavior of a 2.25Cr-1Mo Steel
Takao Envo, Jianzhong Swui, Hirvoshi Yosuzu and Yoshio Monma

Synopsis :

Using the constitutive equations derived from a strain rate versus creep strain relationship, the extrapolation of creep

life from an accelerated creep range to a long-term creep range was made of a 2.25Cr-1Mo steel, and the results were
compared with the long-term creep data. It was found that the extrapolated creep life is in good agreement with the
long-term creep data below 823K. However, the extrapolated creep life becomes much longer than the measured one
above 823K. To explain the discrepancy between them, the effect of oxidation during creep on the life was numerically
examined with the aid of the constitutive equations and an empirical equation for the reduction of cross-sectional area
given as a function of expose time and temperature. It was made clear that the creep life compensated by the effect
of oxidation is well in accordance with the measured one at any temperatures. These results suggest that the effect
of oxidation on creep life is much larger than the effect of structural degradation on a long-term creep life.

Key words : creep ; creep life ; oxidation ; long-term creep ; omega method ; 2.25Cr-1Mo steel ; imaginary initial strain rate ; strain

rate acceleration factor.
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Table 1. Magnitude of constants in the constitutive
equations, (1), (4) and (5) for a prestrained 2.25
Cr-1Mo steel.
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Fig. 2. Relationship between imaginary initial

strain rate and minimum creep rate reported
by NRIM. The open circles indicate the
imaginary initial creep rate determined in
the present study of NRIM’s creep data.
The imaginary creep rates other than the
open circles were extrapolated from short-
term creep data.
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Fig. 3. Comparison of measured and calculated S
values at various temperatures. Measure-
ments were carried out on NRIM’s dada and
the calculated values were obtained from the
extrapolation of short-term creep data.
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