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JIANG Huifeng!?

ABSTRACT High temperature fatigue creep test of 316L stainless steel under 1-step and 2-step load
was conducted, the influence of the load history on material behavior was investigated emphatically. On
the basis of the uniform fatigue creep damage evolution model, the nonlinear damage evolution curves
of 316L steel under 1-step load at high temperature were obtained. A modified failure rule coupled with
the load history effect under multi-step load was proposed. High temperature 316L steel fatigue creep life
under 2-step load was predicted by the failure rule and the nonlinear damage model. The predicted results
were in good agreement with the experimental ones.
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Table 1 Chemical composition of 316L stainless steel (mass fraction,%)

C Si Mn P S

Ni Cr Mo N Fe

0.025 0.383 1.22 0.02 0.012
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Fig.1 Fatigue creep test specimen
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Table 2 Fatigue creep test under 1-step load

Temperature/ 'C Maximum stress/MPa Minimum stress/MPa Life/cycles
550 385 —-50 2808
550 385 —150 690
540 385 —100 3821
560 385 —100 567
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Table 3 Fatigue creep test under 2-step load

15t step load parameter

214 step load parameter

Temperature Stress Life Life Temperature Stress Tested life Tested life
/C /MPa fraction /cycles /C /MPa fraction /cycles
550 —150 0.7 483 550 —50 0.222 624

0.5 345 0.377 1058
0.3 207 0.486 1366
—50 0.7 1966 —150 0.138 95
0.5 1404 0.386 266
0.3 842 0.155 107
560 —100 0.7 397 540 —100 0.216 827
0.5 284 0.522 1993
0.3 170 0.617 2357
540 0.7 2675 560 0.277 157
0.5 1911 0.307 174
0.3 1146 0.584 331
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Fig.6 Damage evolution curves for 316L steel
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Table 4 Damage exponent for each load case

Load case 550 C, —50 MPa

550 C, —150 MPa

540 C, —100 MPa 560 C, —100 MPa

k 0.132 0.210

0.126 0.180
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