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Fig. 4. The applied pressure 

  
In Figure 5 is given the distribution of maximum principal 

stress showing areas of maximum loading. Based on this 
distribution, in the second part of this analysis we considered 
two cracks for which we calculated the stress intensity factors, 
Fig. 6 and 7. 

 

 
Fig. 5. The distribution of maximum principal stress 

 

 
 

Fig. 6. The location of crack1 
 

 
Fig. 7. The location of crack2 

The two cracks considered for analysis were located in the most 
loaded areas of the denture. FEM analysis on a 3D model 
enables an evaluation of the triaxial state of stress and also 
allows calculation of the stress intensity factors for the two 
cracks corresponding to fracture mode I and II (K1 and K2).  
 
3. RESULTS AND CONCLUSIONS 
 
The results of this analysis are listed in table 1. 
 

Cracks Initial 
length 
[mm] 

Final 
length 
[mm] 

SIF 
[MPa√mm] 

Fracture 
toughness, 

KIC 
[MPa√mm] 

Crack1 1.12 1.12 K1 = -22.6 
K2 = 8.9 

 
24.93 

Crack2 1.96 5.32 K1 = -2.33 
K2 = -3.12 

Tab. 1. The values of crack lengts and stress intensity factors 
for considered cracks 
 
This study allows evaluating the fracture strength of dentures in 
presence of cracks or defects. The FEM analysis was performed 
by calculating the linear-elastic Fracture Mechanics parameters, 
represented by stress intensity factors and comparing them with 
fracture toughness of the material.  
While they are in a loaded area, at a crack1 tip is a predominant 
compression stress state which cause a non-extension of crack1. 
Through its position, the crack2 have an extension from the 
initial value of 1.92 mm to 5.32 mm final value, after entering 
into a compression zone where is stopped. 
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