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Creep Behavior Analysis of 25Cr-20Ni Stainless Steels by Omega Method
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Abstract

For two kinds of 25Cr-20Ni stainless steels, STS310J1TB and STS310S with and without a small amount
of Nb and N, creep behavior has been studied in a stress and temperature range from 147 to 392 MPa and
from 923 to 973 K with a special reference to tertiary creep. The average creep life of STS310J1TB was
about 100 times longer than that of the STS310S. The apparent activation energy for the initial creep rate was
330 kJ/mol in STS310J1TB, while that of the STS3108 was 274 kJ/mol in a power law creep region and 478

kJ/mol in a region of power law breakdown (PLB).
to the for self-diffusion.

The activation energy for STS310S below PLB is close
When compensating for the temperature dependence of the Young's modulus and

the omega value, it was found that the apparent activation energy for STS310J1TB was reduced to the
activation energy for diffusion of chromium atom in gamma steel. The stress exponent of STS310S was about
12.3 above PLB and 5.1 in a power law creep region. Notwithstanding that the creep condition for
STS310J1TB was in a power law creep region, its stress exponent was 7.9 larger than that of STS3108

corresponding to the same creep conditions.
STS310J1TB.
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Table1 Chemical composition of tested materials
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Fig. 1 Dimension of specimen (All dimensions in mm)
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Table 2 Summary of creep tests
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(K). stress | strain life of
(MPa) (s) area
(%)
2549 5.9 11296000 | 13.5
274.5 6.11 990720 146
923 294.1 43| 169200 | 15.6
343.2 5.5 136440 6.2
392.2 4.0 88718 | 14.5
254.9 571 729720 114
STS 274.5 6.6 462600 174
310 | 948 294.1 3.7 217080 9.8
JITB 3432 1.7 34488 9.8
392.2 23 17898 8.7
2549 6.9 339120 | 128
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973 294.1 55 47520 204
343.2 6.8 19800 7.7
392.2 6.0 4534 9.8
2549 209 | 29160 | 46.7
923 274.5 16.4 9360 | 49.2
294.1 16.3 4680 | 494
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Fig. 2 Creep curves of STS310S and STS310SJ1TB
stainless steels
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Fig. 3 Relationship between true strain and strain rate at
973K
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Table 3 Summary of imaginary initial strain rate and
strain rate acceleration factor
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Fig. 5 Temperature dependence of stress-compensated
imaginary initial creep rate
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Fig. 6 Comparison of calculated imaginary initial creep
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Fig. 7 Comparison of calculated creep life with
experimental one
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