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Damping behavior analysis of composite cylindrical shells using wave approach
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Abstract ;

The damping behavior of composite cylindrical shells was theoretically studied using the wave approach.

The vibration equations of cylindrical shells were derived based on Love’s 1st order shell theory. The wave method was

applied to solve the equations in order to establish the damping model of cylindrical shells. The theoretical results obtained

with the derived model agreed well with the solutions obtained with the finite element analysis. Here, the damping of

composite cylindrical shells with [0/6,/90] and [ £ 6], laminations was studied under three kinds of boundary conditions

including SS-SS ( simply supported- simply supported ), C-F ( clamped- free) and C-C ( clamped-clamped ).

Furthermore, the influence of laminates’ orientations and geometry on the shells” damping behavior was also discussed.
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Fig. 1 Model of composite cylindrical shells
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Fig. 2 Cross-sectional view of a

four-layer laminated cylindrical shell
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Tab. 1 Modal frequencies and damping of composite
cylindrical shells ( mid — surface diameter d =352 mm,
wall thickness 2 =10. 16 mm)

Loss factor/%
Ref. [17]

Natural frequency/Hz

L -
—-  lamination

d Ref. [17] Present Present

[0], 49.0 46.9 48.72 0.84 1.02 0.89

6.5 [90], 29.4 29.1 29.66 2.36 2.37 2.53

[45/-45]4 32.6 32.5 33.19 2.42 2.36 2.74

[0], 3.2 3.2 334 0.66 0.70 0.70
26 [90] 6 1.9 2.0 2.06 2.35 2.17 2.54

[45/-45]3 2.0 2.1 2.39 2.45 2.39 2.89
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Tab. 2 Mechanical properties of composite materials
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Fig. 3 The 1st bending modal damping of [ 0/6,/790] (a) and
[ £6],(b) laminated shells vs. ply angle for various bounda-

ries conditions (L/d =10,h/d =0.01)
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Fig. 4 The 1st bending modal damping of [0/45,/90] (a)

and [ £45], (b) laminated shells vs. L/d for various

boundaries conditions (h/d =0.01)
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Fig. 5 The 1st bending modal damping of [0/45,/90] (a) and
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