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11. Summary of the new findings of the thesis:  

- Successfully applied Phase-field theory to simulate the crack state, making the 

structure continuous, thus making the formulation and solving equations easier. 

- Successfully applied the finite element method based on Shi's higher order shear 

deformation theory, which is a theory without shear correction factor, used for plates with 

thickness medium and large thickness. 

- Stability analysis of FGM plate with crack of different location and size. The 

author surveyed with plates with: constant or variable thickness; with or without elastic 

base. 

- Analysis of free vibrations of cracked FGM plates with linear, nonlinear thickness 

changes placed on an elastic foundation and in a temperature environment. 

12. Practical applicability, if any:  

- The thesis has handled the general problems of Mechanical Engineering perfectly. 

The obtained results of the thesis show the effectiveness of using phase-field theory in 

the problem of plate structure with cracks. From there, more complex problems in reality 

will be expanded for future research. 



- The results obtained from the thesis will be a contribution to Vietnam's Mechanics 

Engineering industry with a new numerical method, phase-field method. The research 

results are a reference in testing some types of FGM plate structures when cracks appear. 

13. Further research directions, if any:  

 Study on the effect of cracks on stability and vibration of reinforced ribbed FGM 
sheet structures subjected to combined mechanical and mechanical-thermal loads. 

 Research on the effects of cracks in plates with composite materials and in 
different environments. 

 Consider other types of loads acting on the problem of stability and vibration of 
FGM plate structures with cracks such as static loads, mobile loads, explosive 
loads, ... 

 Research on the structure of piezoelectric FGM, nano FGM sheets with cracks. 
 Research on crack development in FGM plate under different loads. 
 Study the effect of cracks in the shell structure. 
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