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(Free Vibration of Clamped-Free Composite Cylindrical Shells
with an Interior Plate)
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Table 1 Dimensions of combined composite shells

Matenal GFRP
Length(L,) Width(b) | Thickness(h,)
Plate -
360 mm 218 mm 3.5mm
Length(Ls) Radius(a) | Thickness(hs)
Shell
360 mm 109 mm 3.5 mm




Table 2 Comparison of the natura)] frequencies of the GFRP
plain weave composite cylindrical shell with interior
plate at the center.

Method Nanyral frequency (Hz)

Mode" Analysis Exp. Mode FEM
1 208.7 182.0 P(L,1) - 205.7
2n 2819 3020 PR1) - 292.9
3 362.0 - 333.1
4 4095 | 4420 P31 - 444.0
5t 4399 | 460.0 P(1,3) S(1,3) 465.4
6t 663.4 | 590.0 - S5(1.3) | 5934

* : Frequency ascending order
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302 Hz, P(2,1) mode

Fig. | Geometry of the composite circular cylindrical
combined shell.

4420 Hz, P(3,1) mode

460 Hz, 5(1,3) mode

-
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610 Hz, S(1,4) mode

Fig. 2 Typical experimental mode shapes of the GFRP composite combined shell with clamped-free edge

conditions.
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Mate Thickerts ()

Fig. 3 Effects of the plate thickness( 4, ) on the frequencies

of the GFRP plain weave composite cylindrical shell
with interior plate at the center.
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Fig. 4 Fundamental frequencies of the CFRP laminated

composite cylindrical shell with the [(@ /- @ ),),
stacking sequence for various fiber orientation angles.



