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2 Carbon Fiber Reinforced Polymer (CFRP)
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1 Glass Fiber Reinforced Polymer (GFRP)
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1 Differential Quadrature Method
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Fig. 1. Geometry of FML cylindrical shell and referenced coordinate system
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Table 1. material properties used for orthotropic shell for validation
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Table 2. Comparison of the present study for two and four layers
orthotropic shell with reference[4]
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Table 3. material properties used for composite shell for validation with experimental results

v, p(%j G,(GPa)  E,(GPa) E, (GPa)  Total thickness (mm) Radius(mm) Length(mm)
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Table 5. Aluminum and glass/epoxy properties used for FML shells
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Table 4. Comparison of the present study for composite shell with
[experimental results of [14] and [18
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Table 8. Amount of k coefficient for determination of the best & worst
FML shell layer orientation
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Table 6. Comparison of the buckling load of the present study for seven
layers FML shell with [0/90]layer orientation with ABAQUS software
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Table 7. Comparison of the buckling load of the present study for seven

layers FML shell with [0/90/90/0 ]layer orientation with ABAQUS
software result
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Fig. 5. comparison the efficiency of the layer orientation variation
with change of metal layer material on the buckling load of AL/GE-
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Fig. 6. comparison the efficiency of the layer orientation variation with
change of metal layer material and change of total thickness of the
shell on the buckling load of AL/GE-5-4 FML shell
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