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ABSTRACT Based on the continuum damage mechanics, a new damage model has been developed
for fatigue—creep interaction. In order to apply this model to the practical engineering condition,
fatigue—creep interaction experiments of cylindrical specimens of steel 1.25Cr0.5Mo have been carried
out to research the damage evolution at 540 °C under stress control, using a trapezium waveform
with the hold-time per cycle. According to the experiments, the changing rule of mean strain has
been studied and the change of mean strain is defined as the damage variable. Damage curves of
different stress ranges have been obtained based on the above damage model. Results show that the
values of damage calculated from the damage variable agree well with these damage curves. Based on
the damage model and the change rules of mean strain, the failure assessment in engineering is also
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discussed, and a method to prevent the rupture of engineering components has been proposed.
KEY WORDS fatigue, creep, fatigne—creep interaction, damage variable, mean strain
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Table 1 Test data and calculated results under fatigue—creep
interaction at 540 C

Specimen Ao Ta Om Dy q Np
No. MPa MPa MPa cycle
1 -50—200 125 75 0.08235 0.13656 2914
2 -150—200 175 25 0 0.14729 169
3 150—200 25 175 0.01475 0.13147 1952 s
4 -150—200 175 25 0 01551 198
5 -—=50—210 130 80 0.04872 0.13582 439
6 -100—210 155 55 0.01159 0.13886 274
7 100—210 55 155 0.0356 0.12938 1227
8 0—220 110 110 0.03615 0.12425 566
9 -50—220 135 85 0.03971 0.1317 191
10 50—220 85 135 0.06401 0.12848 268

11 100—220 60 160 0.05515 0.12774 308

Note: Ae—nominal stress range, om—imean stress
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Table 2 Data of mean strain

Specimen Np Critical Critical life
No. cycle position, cycle proportion, %
1 2914 2350 80.65
2 169 139 82.25
3 1952 1640 84.02
4 198 157 79.29
5 439 371 84.51
6 274 222 81.02
7 1227 1040 84.76
8 566 431 76.15
9 191 161 84.29
10 268 216 80.6
11 308 236 76.62
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