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Prediction of Low-Cycle Fatigue Life of In738LC Using Plastic Strain
Energy Density
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Gas turbine blades are important parts of a power plant, and thus, it is necessary to be able to predict the low-cycle
fatigue life of the blades. In this study, a low-cycle fatigue test of In738LC, which is used primarily in gas turbine blade
manufacture, was performed at various high temperatures (750°C, 800°C, and 850°C). From the test results, the stress-
strain curve and the stress-strain hysteresis loop were obtained. It was established that In738LC has no strain hardening or
softening. The life prediction equations for low-cycle fatigue were derived using the Coffin-Manson equation and the energy
model. In conclusion, one equation for predicting the life low-cycle fatigue was obtained using the energy level with
temperature as the varying factor.
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Table 1 Chemical compositions of IN738LC (wt%)

Table 2 Experimental conditions

Cr Mp C Co Fe Zr Nb Temperature Strain (%)
16.2 1.71 0.10 8.78 02 0.04 0.84 750°C 0.602 0.708 0.813 0.964
Al B Ti Ta % Ni 800°C 0.560 0.710 0.820 1.000
3.35 0.0008 3.37 1.77 2.63 Balance 850°C 0.483 0.573 0.625 0.983
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Fig. 2 Equipment for low cycle fatigue test
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