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Study on the Influence of High Temperature Creep on the Fatigue Life of Disk

QU Yonglei, YANG Minghao, HUA Yinuo, ZHAO Mingxin, YANG Lianfeng
(College of Power and Energy Engineering, Harbin Engineering University, Harhin, China, Post Code: 150001 )

Abstract: In order to explore the influence of high temperature creep on the fatigue life of turbine disk,
a high temperature turbine disk of a gas turbine was taken as the research object, a three-dimensional nu-
merical model was constructed by finite element simulation technology, and multi physics field coupling
simulation was conducted on turbine disk in 3.4 hours load spectrum under cyclic operating conditions.
Based on the simulation results, the life assessment points were determined to be the center of the turbine
disk and the edge of the blow hole. The Smith-Watson-Tempe ( SWT ) model and the Larson-Miller per-
sistence equation were used to predict the fatigue/creep life of the turbine disk, respectively. The fa-
tigue/creep life of the turbine disk was obtained according to the linear damage accumulation method.
The results show that the edge of the blow hole of the high temperature turbine disk is the life-limiting
part. The fatigue life of the turbine disk is 9 720. 6 hours, the creep life is 24 656. 8 hours, and the life
under the combined action of fatigue and creep is 6 972.2 hours. The high temperature creep will have a
significant impact on the fatigue life of the turbine disk. Compared with the fatigue life of the turbine
disk, the fatigue/creep life affected by high temperature is reduced by 28.27% .
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Fig. 1 Three-dimensional geometric models

of turbine disk
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Fig. 2 Intercepted turbine disk models
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Fig. 3 Finite element mesh generation of turbine disk model
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Fig. 4 Mass loading at turbine blade point
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Tab. 1 Cycle conditions in a load spectrum of turbine disk
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Fig.5 Centrifugal load loading
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Fig. 7 Total deformation cloud diagram of

turbine disk
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Fig. 8 Equivalent stress cloud diagram of turbine disk
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Fig. 9 Equivalent total strain cloud diagram

of turbine disk
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Fig. 10 Position diagram of turbine disk life
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Tab. 3 The maximum stress and strain amplitudes of
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Tab. 4 Fatigue parameters of turbine disk material
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various working conditions
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Tab. 8 Durability performance of turbine

disk material
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