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Fatigue reliability analysis of crystallographic orientation
in single crystal turbine blade

LIU Dashun, HOU Naixian, YU Qingmin, YUE Zhufeng
(School of Mechanics and Civil Engineering and Architecture, Northwestern
Polytechnical University, Xi’an 710072, China)

Abstract: Based on the single crystal plastic theory and the linear life prediction model, the Monte-
Carlo method has been presented to analyze the influence of turbine blade crystal orientation on the
single crystal blade life. The results show that the distribution of blade crystal orientation is 3-
parameter lognormal distribution. Furthermore, the distribution of the single crystal blade life
according with 3-parameter Weibull distribution is obtained, using the Monte-Carlo method. The
method presented here is useful for designing turbine blade at a certain cycle life.
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Fig.1 The load spectrum of high and low cycle fatigue
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Fig. 2 Finite element mesh of single crystal blade Fig. 3 The temperature distribution of blade back side
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Fig. 6 Crystal orientation distribution used in the reliability analysis
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Fig. 8 Fatigue life distribution at random crystal orientation
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