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Vibration Analysis of Rotating Laminated Composite Disks
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ABSTRACT

The centrifugal force acting on a rotating disk creates the in-plane loads in radial and circumferential directions.

Application of fiber reinforced composite materials to the rotating disk can satisfy the demand for the increment of its

rotating speed. However, the existing researches have been confined to lamina disks. This paper deals with the vibration

analysis of rotating composite laminate disks. Dynamic equation is formulated in order to calculate the natural frequency and

critical speed for rotating laminated disks. Galerkin's method is applied to obtain the series solution. The numerical results
are given for the CFRP laminate disks with stacking sequence [0/90])s and [90/0ls.
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Fig. 1 Composite laminate disk

Fig. 2 Coordinates and geometry of rotating disk.
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Fig. 3 Frequency-speed diagram for [0/90]s CFRP disk.
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Fig. 4 Frequency-speed diagram for [90/0]s CFRP disk.

Table 1 Critical speeds and modes.

Disk Critical speed (rpm) | Critical mode
Polycarbonate 7,060 0,2)
[o] 19,106 04)
[90] 40,218 (0,2)
33,783 (0,2
CFRP | [0/90]5 )
27,528 0,3)
26,520 (0,2)
[90/0]s
30944 (0,3)
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