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2. Life prediction method 
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Figure 1. Morrow strain-life relation 



2.2. Fatigue crack growth model based on fracture mechanics 













3. Simulation of crack initiation and propagation 

3.1. Modeling of TBC 
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Figure 4. 3d model of TBC 



Figure 5. Generated mesh of TBC 

3.2. Proposed computational procedures 



 

 

 

 

 

 

 

 

 



 

 

 

 

 





3.3. Fatigue crack initiation 

Table 1. Heat transfer properties of TBC 



Table 2. Thermal loading analysis properties of top coat 



Table 3. Thermal loading analysis properties of TGO 



Table 4. Thermal loading analysis properties of bond coat 



Table 5. Constants of Morrow equation 

    

1430 -0.182 0.63 -0.88 



Figure 7. Example of log scale life contour 



3.4. Fatigue crack propagation simulation 



Figure 8. Paris’ law graph between da/dN and K 



Figure 9. Predicted crack path using XFEM 





Figure 10. Results of J-integral ; a) contour integral ; b)XFEM 



4. Results of simulation 

4.1. Heat transfer and thermal loading analysis 



Figure 11. Result of heat transfer analysis (temperature contour) 



Figure 12. Result of thermal loading analysis (stress contour) 



4.2. Crack initiation( ) and propagation( ) 

Figure 13. Result of fe-safe simulation (log life contour) 
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Figure 14. Comparison experiment data vs simulation data 
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Figure 17. Crack initiation cycle analysis at (a) 900 ; (b) 1000 ; (c) 1200  



Table 10. Crack initiation cycle for various thermal loading 

Table 11. Crack propagation cycle for various thermal loading 



Table 12. Final fracture cycle for various therm
al loading



Figure 18. Fatigue life for various therm
al loading 
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