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Thermo-mechanical fatigue life prediction of engine turbine blade under
service operating condition load spectrum
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Abstract: In order to solve the thermo-mechanical fatgue damage problem of trubine blade under the
complex multifield coupling service conditions, combining the improved Morrow low-cycle fatigue
damage and creep damage models based on the load spectrum of the engine’ s service conditions,

the prediction of the thermo-mechanical fatgue life of engine turbine blade was achived. Firstly,
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considering the rotor-stator interference effect between cascades, the three-dimensional flow field
modeling and multi-field coupling simulation of the turbine blade were completed. Further, based on
the engine load spectrum and multi-field coupling response characteristics under service operating
condition, the key assessment positions of fatigue damage of the turbine blade were determined. then,
an improved Morrow low-cycle fatigue damage model was developed and compared with traditional
models and experimental results for verification. Finally, using the linear cumulative damage criterion,
as well as the Morrow low-cycle fatigue damage and L-M creep damage, thermo-mechanical fatigue
life of the turbine blade was predicted under service conditions. The results show that the numerical
simulation results are in good agreement with the experimental data, verifying the accuracy of the
three-dimensional unsteady flow field simulation of the turbine blade and the improved Morrow low-
cycle fatigue damage model. Under the engine load spectrum and multi-field coupling effect of
service conditions, considering the Morrow low-cycle fatigue damage and L-M creep damage, the
thermo-mechanical fatigue life of the turbine blade is 6.028x10? h. The area with the minimum life is
located at the leading edge of the blade root at the air inlet, the assessment position A, which is the key
maintenance part of the turbine blade. This study can provide a theoretical reference and basis for the
thermo-mechanical fatigue life assessment of turbine blade under complex service operating condition.
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