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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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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

I8 eon dpee Gles bl 0 aSl bl ()8 Sl S
B S g s S s ol e dlols il b dr g b Lslas S
VoSt N PR SVl I T S N I P
b yjore Jde 90 )0 i ol o wdlde (po 55 (6,590 duwlde
Olejen S5 93 (gsl> (63 9 S St 5l (N & wlde Lalyd
oy & Col oyl odmd i pls g ol &3l VWSS > bl .

b o oo S 90 3l i ST S Jde 0 (IS G

Yyo

0V L gy ol e g o3 coli P el Slages cpl g el oas
sty 9 550 I3 gl 40 85 ol ) Sily gl Ao
Y JSS il (e3gm0 (IS O o pd e mag)e i gl
P=elo¥F b el b ad 2l slil a4 (A5 @Al G b (o2 sl903
90 50 5l e cglads gliwly 0 (AT Cud s polie oS odged )l 1
g Conl (S0l oy Slyess Gls (8] yoee g9y 2 Ve eD g ) alai
ol ol Lo ya5 (bl ady )3 s G oy polde &5 CiS g o

Awdid b lojen job 4y ()1 9 (B Sy5 90 SIVY S cld] jo



YYY V0 dio AF-Y Jls & o)los DO 0,95 ¢5ueS pool Sl pusigeo 4y el

350 —— AL S SSRGS g

330 alc=1
a't =026

310
290

270

250

KI (MPa.mm"0.5)

230 4

210

1 1.005 1.01 1.015 1.02
It
o

B g A lojed Sy g0 g JAI S G Cla 93 45 LT Ga g b el Y S

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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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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the power function
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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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