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Table 1 

 

 

Loads
1
 

 

Crack Description
2
 

(dimensions in mm) 

 

3
 1 1 ifF K Q / P    i = 1, 2= πα  

Depth (d) Surface (s)   

 

Model 4 

  

Top 

 

Bottom 

 Off-axis inclined    

P = 88.97 N α = 8.71    ∆α = 2.18 F1 = 2.09 4
ns 20° ns 20° 

Pmax = 0.049 MPa c = 11.15  ∆c = 3.02 F1 = 0.53 2.88 2.81 

Psf = 0.035 MPa α/c = 0.78  α/t = 0.23    

     

 Model 8    

 Off-axis inclined    

P = 88.97 N α = 12.50   ∆α = 3.4 2.19 ns 30° ns 30° 
Pmax = 0.013 MPa c = 21.1     ∆c = 10.4  2.33 2.34 

 Psf   = 0.049 MPa α/c = 0.59   α/t = 0.34    

  ∗ F1  values   

 

 

Fin tip surface 

 

 

Notations: 

1. P = axial compressive load 

Pmax = maximum internal pressure to grow crack 

Psf = stress freezing pressure 

2. α = crack depth; ∆α = crack length growth 

c = half length of crack in fin tip surface; ∆c = half crack growth in fin tip surface 

3. Q  = approximation of elliptic integral of second kind 

 
1.65 1.65

Q 1 1.464      1     Q = 1.464     > 1
c c c c

α α α α⎛ ⎞ ⎛ ⎞
= + ≤⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠
 

All flaws were characterized as semi-elliptic flaws of depth α and length 2c. 

However, off-axis cracks were neither perfectly semi-elliptic nor planar. 

4. ns = near surface slices were used in place of surface slices to avoid a possible surface 

fringe 

5. Slices at θ = 60° revealed a shear mode in Model 4 but not in Model 8. 
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