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ABSTRACT

Composite materials have various complicated characteristics according to the ply materials, ply
orientations, ply stacking sequences and boundary conditions. Therefore, it is difficult to analysis
composite materials. For efficient use of composite materials in engineering applications the dynamic
behavior, that is, natural frequencies, nodal patterns should be informed.

This study presents the experimental and FEM results for the free vibration of symmetrically and
antisymmetrically laminated composite and hybrid composite rectangular plates.

In order to demonstrate the validity of the experiment, FEM analysis using ANSYS was performed
and natural frequencies experimentally obtained is compared with that calculated by FEM analysis.
The results cbtained from both experiment and FEM analysis show a good agreement.
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Table 1 Material properties of plates
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Table 2 Natural frequency[Hz] of completely

clamped steel and CFRP[0" ] plate
with equal bending stiffness
Steel plate CFRP[0* ]}
Mode 1
number FEM FEM | | FEM :
(NASTRAN) | (ANSYS) "| (ANSYS)
1 146.95 14752 |155.0 166.37
2 258.21 259.13 [265.0 342.89 2
3 337.44 33805 [3450| 42080
4 437.05 440.40 j425.0 §78.27
5 439.11 440.85 — 593.20
6 611.99 613.33 {600.0 753.92 3.
Table 3 Natural frequency[Hz] of completely 4,
clamped laminated composite plate
Mode [45/-45/45/~45)r [90/-45/0/451s 5
numberf gy Exp. FEM Exp. )
1 180.61 1550 358.55 325.0
2 368.92 375.0 73248 762.5
3 453.92 4875 1030 1025 6.
4 604.32 — 1218 —
5 650.73 662.5 1292 -
6 815.64 800.0 1735 —
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