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Fig. 1. Three-dimensional shell geometry under the effect of external loads
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Fig. 2. Porcelain layer of composite plate and angle of fiber placement
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Fig. 3. Modeling types of general and local geometric defects, a) Effect of general geometric defect, width 0.9,
b) Local defect, width 0.65, location 0.7
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Table 1. Structural properties and environmental flow conditions
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Fig. 4. Comparison of thin plate flutter border based on dimensionless dynamic pressure, according to the
height of simple sinusoidal defect (0 to 1.2), with symmetric 45 and 60 degree layering
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symmetrical layering, in terms of dynamic flutter pressure, for a simple sinusoidal defect with a defect height
of 0 to 0.8, a. Symmetrical 45 degree layering, b. Symmetrical 60 degree layering
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Fig. 6. The ratio of flutter frequency to flutter dynamic pressure for a simple sinusoidal defect with a defect
height of 0 to 0.8 for symmetric 45 and 60 degree layering, a. Symmetrical 45 degree layering, b. Symmetri-

cal 60 degree layering
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Fig. 8. Comparison of thin plate flutter boundary based on dimensionless dynamic pressure, in terms of local
defect height (0 to 1.1), with symmetric 45 degree layering and defect width of 0.7
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Fig. 9. Comparison of thin plate flutter border based on dimensionless dynamic pressure, in terms of local
defect width (0.35 to 0.9), with symmetrical 45 degree layering and defect height of 0 and 0.4
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Fig. 10. Flutter frequency ratio to flutter dynamic pressure for a local defect and displacement amplitude ratio

to the main frequency of the plane flutter based on the change of the flutter dynamic pressure, with the height

of the defect from 0 to 0.8 for symmetric 45 degree layering and the width of the defect 0.7, a. Flutter frequency
to flutter dynamic pressure, b. Shift amplitude to the flutter frequency
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Fig. 11. Change of positive and negative position of the maximum displacement of the plate in terms of the

flutter dynamic pressure and the local fuzzy shape of the plate, for the local imperfection with width range of

0.35 to 0.9, with a layering of 45 degrees symmetrically and a height of 0.4, a. Displacement range to dynamic
flutter pressure, b. Fuzzy diagram
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Table 2. Properties of the structure
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Fig. 12. Comparison of the time period of the plate frequency with the effect of 0.2 global defect, according
to the excitation amplitude, [31], [32], [33]. a. The ratio of length to thickness is 20, b. The ratio of length to

thickness is 40
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Table 3. Properties of the structure [9]
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Fig. 13. Comparison of the phase diagram at dynamic pressure of 450 for the plate of composite materials with
the effect of thermal load [9]
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