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Parameter Analysis for Temperature and Strain Rate Dependence
of Low-Cycle Fatigue Life at High Temperatures

Koji Yamacucni, Kazuo Kosavasu, Kiyoshi Inma and Safoshi Nisainma

Synopsis :

A modified Larson-Miller parameter has been proposed to evaluate temperature and strain rate dependence on low-

cycle fatigue life ; it is written as P="T (logN.s—Alog ¢ +B), where T is temperature, N5 is fatigue life under symmetri-
cal strain wave shapes, ¢ is strain rate, and A and B are constants. Material used in the analysis is SCMV 4 steel. The
method is based on consideration of thermally activated processes causing temperature and strain rate dependence. It
can give a threshold strain at fatigue limit, as Strohmeyer type equation is adopted to express a relationship between

total strain range and fatigue life.

Key words : modified Larson-Miller parameter ; temperature and strain rate dependence ; low-cycle fatigue life : SCMV 4 steel.
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Fig. 1. Master curve for SCMV 4 steel by parame-
ter analysis.
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Fig. 2. Temperature dependence of fatigue life for
SCMV 4 steel at 1073s7 1.
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Fig. 3. Strain rate dependence of fatigue life for
SCMV 4 steel at 500°C.
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Fig. 4. Schematic diagram showing temperature
and strain rate dependence of fatigue life for
austenitic stainless steel.
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Fig. 5. Evaluation of strain range at fatigue limit by
testing data of axial, high-cycle fatigue for
SCMYV ¢ steel.
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Table 1. Comparison of strain range at fatigue
limit for SCMV 4.

Fatigue limit

Temperature Rotating bending tests'® Parameter
stress amplitude | strain range analysis
(c) o (MPa) Ay, (X1072) | Ag (X1072)
300 329 0.37
400 306 0.35 0.39
500 280 0.32
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Temperature dependence of fatigue life re-
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Fig. 7. Strain rate dependence of fatigue life.
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