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1 Compressed Natural Gas (CNG)
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3 Trinitrotoluene (TNT)
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1 Hashin damage criteria
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Fig. 1. Pressure -time diagram changes in the air [16]
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4 Johnson-Cook Damage
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Fig. 2. The arrangement of layers [21]
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Table 1. Mechanical properties of materials [21]
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Table 2: Layers properties [24-26]
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Table 3. Mechanical properties of steel and Johnson-Cook constants [24]
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Table 4: Hashin parameters and mechanical properties of carbon-epoxy composite [27]
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Fig. 4. Schematic view of tanks layering and position of explosion charge
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Fig. 5. Validation results: comparison of the central deflection of aluminum 60610 in single-layer and multi-
layer state in the present study with the reference [21]
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Table 5. Results of simulation validation
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Table 6. Tsai-Hill failure index, weight and maximum pressure tolerable in tanks
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Table 7. The conditions of different cases of blast load
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Fig. 6. Path of record results
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Fig. 7. The amounts of Johnson-Cook damage to the metal liner in the first case
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Fig. 9. The amounts of Johnson-Cook damage to the metal liner in the second case
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Fig. 11. The amounts of Johnson-Cook damage to the metal liner in the third case
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Fig. 12. The amounts of damage to the composite in the third case: a) compressive damage of fibers, b) tensile damage
of fibers, ¢) compressive damage of matrix, d) tensile damage of matrix
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Fig. 14. The amounts of Johnson-Cook damage to the metal liner in the fourth case
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Fig. 15. The amounts of damage to the composite in the fourth case: a) compressive damage of fibers, b) tensile
damage of fibers, ¢) compressive damage of matrix, d) tensile damage of matrix
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Fig. 16. The amounts of Johnson-Cook damage to the metal liner in the fifth case
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Fig. 18. The amounts of Johnson-Cook damage to the metal liner in the sixth case
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