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Supersonic Flutter Analysis of Cylindrical Composite Panels
with Structural Damping Treatments

Won-Ho Shin*, I1-Kwon Ohm, In Lee"
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Abstract

Supersonic flutter analysis of cylindrical composite panels with structural damping treatments has
been performed using the finite element method based on the layerwise shell theory. The natural
frequencies and loss factors of cylindrical viscoelastic composites are computed considering the effects
of transversely shear deformation. The panel flutter of cylindrical composite panels is analyzed
considering, structural damping effect. Various damping characteristics for unconstrained layer damping,
constrained layer damping, and symmetrically co-cured sandwich laminates are compared with those of
an original base panel in view of aeroelastic stabilities.
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Fig. 1. Geometry of sandwich beam with visco-
elastic layer.
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Table 1. Natural frequencies and modal loss factor
of viscoelastic sandwich beam.

Rao[2] Soni[3] Chol4] Present
SHD) | v (S| 0 (fH) | 70 [fHD | 7
1| 64.1 [0.0282] 64.2 |0.0282| 64.2 [0.0280( 64.2 (0.0279
2™1296.4 [0.0242( 297.0 [0.0243 | 297.4 [0.0243] 297.2 10.0242
31 743.7 10.0155] 747.2 {0.0153| 747.9 10.0155{ 747.9 10.0154
4" | 1394 [0.0089| 1413 |0.0089| 1413 |0.0089| 1415 (0.0088
5™ | 2261 [0.0057| 2236 [0.0056| 2336 (0.0056| 2339 10.0056
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Fig. 2. Configuration of cylindrical composite
panel with viscoelastic layer.
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Fig. 3. Boundary conditions of hybrid panels for
various damping treatments.
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(b) damping history.

Fig. 4. Flutter history of cylindrical composite
panel neglecting structural damping.
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(b) damping history.

Fig. 5. Flutter history of cylindrical composite
panel considering structural damping.
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(b) damping history.

Fig. 6. Flutter history of CLD [0}, with ISD 110
viscoelastic layer.
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(a) frequency history.
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(b) damping history.

Fig. 7. Flutter history of CLD_[90]. with ISD
110 viscoelastic layer.
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Fig. 8. Flutter history of sandwich model with

ISD 110 viscoelastic layer.
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