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Fig. 1. Schematic of the tank geometry containing a semi-elliptical crack
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Fig. 2. Mesh convergence test
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Fig. 3. a) Tank and crack block partitioning, b) Final meshing
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Table 1. Mechanical properties of steel
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Table 2. Verification of results obtained from numerical analysis and analytical relationships
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Table 3. Mechanical and thermal properties of functionally graded material (Al 6061-T6, Zirconia) [15]
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Fig. 4. a) Contour plot of von Mises stress at the crack front, b) crack opening
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Fig. 5. Location of node 2 at the crack front
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Fig. 6. Comparison of the effect of different pressures on the stress intensity factor at node 2 (for four
different values of the power parameter, n)
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Fig. 7. Effect of crack geometry (a/c) on the stress intensity factor (constant thickness, t=15mm)
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Fig. 8. The effect of changes in tank thickness (a/t) on the stress intensity factor (large radius of con-
stant semi-elliptical crack, c=4mm)
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Fig. 9. Changes in the stress intensity factor in terms of r/70 for different values of the power param-
eter of the power function (n)
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Fig. 10. Changes in the stress intensity factor in terms of »/r0 for exponential function (constant pa-
rameter ¥ , ¥ =0/051)
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Fig. 11. Changes in the stress intensity factor in terms of r/70 for linear function (constant parameter ¥ , 7 =0.046)
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Fig. 12. Comparison of the stress intensity factor in two internal and external cracks simultaneously in a tank
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Fig. 13. Comparison of stress intensity factor in two cases of one internal crack and two simultaneous internal
and external cracks
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Fig. 14. a) Comparison of thermal analysis results for different values of heat flux "q" (mW/mm?) and con-
stant pressure (P=20 MPa) b) Internal pressure and heat flux surfaces
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Fig. 15. Comparison of thermal analysis results for different values of internal surface temperature of the
tank (°c) and constant pressure (P=20 MPa)
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Fig. 16. Comparison of thermal analysis in a homogeneous material made of aluminum and functionally graded
aluminum/zirconia with the same geometry and the same conditions (P=20 MPa, q"=150 mW/mm?) based on
the power function
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Fig. 17. Variations of the stress intensity factor at different angles on the crack front and comparison with a
homogeneous tank under similar conditions
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Fig. 18. a) Investigation of the support conditions on the stress intensity factor in one-leg and two-leg models

with a square cross-section in the quarter of the tank containing a transverse crack b) Example of meshing of
two models
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Fig. 19. a) Investigation of the support conditions on the stress intensity factor in one-leg and two-leg models
with a square cross-section in the quarter of the tank containing a longitudinal crack b) Example of meshing
of two models
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Fig. 20. a) Investigation of the support conditions on the stress intensity factor in one-leg and two-leg models
with a circular cross-section in the quarter of the tank containing a transverse crack b) Example of meshing of
two models
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Fig. 21. Comparison of the stress intensity factor in the square and circular cross-sections of one-leg and two-leg
models in the quadrant of the tank containing a transverse crack
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