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Creep-fatigue Life Prediction of Turbine Rotor 1Cr-Mo-V Forged Steels
under Simulated Cyclic Thermal Stresses

Koji YAMAGUCHI, Kiyoshi 15iMA, Kazuo KOBAYASHI and Satoshi NISHIJIMA

Synopsis :

Isothermal long term creep-fatigue and combined temperature-strain cycling tests under simulated ther-
mal stresses of high temperature components were carried out with newly developed testing machines suit-
able to long running. Materials examined were three heats of turbine rotor 1Cr-Mo- V forged steel with
different impurity contents. The obtained results were evaluated by the life prediction method proposed by
the authors which was based on the linear damage rule looking at the creep rupture ductility of materials
after long exposure at high temperatures.
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Table 2. Chemical composition for turbine rotor steels used (wt%).
Heat C Si Mn P S Ni Cr Mo Cu \% Sn As Sb
AC 0.27 0.32 0.78 0.008 0.002 O.>39 1.14 1.13 0.03 0.24 — — 0.0015
VAC 0.29 0.20 0.75 0.010 0.009 0.34 1.00 1.25 0.14 0.26 0.006 0.012  0.0028
VAE 0.30 0.26 0.79 0.016 0.015 0.32 1.03 1.13 0.19 0.23 0.013 0.031 0.0056
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Table 3. Value of constants in equation (1), (2) and ( 3).
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