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Constitutive Equation Describing Tertiary Creep of a Modified 9Cr—1Mo Steel

Kyu Seop PARK, Fujimitsu MASUYAMA and Takao ENDO

Synopsis

: Creep tests has been conducted of a Mod.9C-1Mo steel to describe the creep behavior on a basis of the omega method. The test conditions

were in the range from 107.9 to 196.1 MPa and from 873 to 923 K. The stress and temperature dependence of the £2 value was expressed in
the form:

Q=Ag 0, exp(Q/RT),

where A4, is the constant independent of temperature and stress, G, is the initial stress, n, is the stress exponent for £2, O, is the parameter de-
scribing the temperature dependence of £2, respectively. The magnitudes of 4, ng, Onare 0.15/s, 1.46 and 97.8 kJ/mol, respectively.

The studies on the effect of prestrain showed that the magnitude of £2 was substantially independent of the amount of prestrain. The mea-
sured creep life was compared with the predicted one based on the omega method. It was revealed that the calculated creep life was longer
than the measured one by a factor of 1.5 to 3.1 with stress and temperature. This discrepancy was ascribed to the fact that the fraction of pri-
mary creep was relatively large in the whole creep life of 2 Mod.9Cr- 1Mo steel. However, the calculated creep life coincides with the mea-
sured one when the specimens were prestrained up to 4%. This was due to the decrease of the fraction of primary creep with increasing

strain.
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Fig. 1. Schematic illustration of logarithm of strain rate
plotted against true strain.
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Fig. 2. Relationship between creep rate and creep strain at
various stresses.
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Fig. 3. Relationship between creep rate and creep strain at
various temperatures.
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Fig. 5. Semi-logarithmic plot of £2 versus 1/T at different
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Fig. 6. Effect of temperature on the magnitude of stress-
compensated (2 value.
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Fig. 8. Effect of prestrain on the relationship between loga-
rithm of strain rate and creep strain.
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