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Vibration Analysis and Critical Speeds of Rotating Polar Orthoropic Disks
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ABSTRACT

Rotating annular disks are widely used in data storage devices such as CDs, DVDs(digital versatile disks), and HDs(hard
disks). Higher data transfer rate in data storage disks could not be achieved by polycarbonate disks in the present market.
The problem can be solved by applying the fiber-reinforce composite materials to the disks. In this paper, an application of
composite materials to rotating disks is proposed to increase the critical speed. Dynamic equation is formulated in order to
calculate the natural frequency and critical speed for rotating composite by the Galerkin method. The results show that the
radially reinforced disk is more effective in increasing critical speed than the circumferentially reinforced disk.
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Fig. 1 (a)RR composite disk and (b) CR composite disk
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Table 1 Material properties.

Material| E,(GPa) | E,(GPa) | G5(GPa) | vy, | plkg/m®)
PC(CD) 22 2.2 0.846 030 1220
CFRP 181.0 103 7.17 0281 1600

Table 2 Natural frequencies(Hz) of non-rotating CD

m 0 1 2 3 4 5
0 Present | 1259 | 121.0 | 1532 | 2773 | 4726 | 7224
Ref 7 | 1259 | 1209 | 1531 | 277.1 | 4726 | 7231
1 Present | 7964 | 842.3 | 989.8 | 1253.7 | 1632.2 | 21074
Ref. 7 | 7961 | 842.0 | 9889 | 12514} 1627.9 | 2099.7
9 Present | 2333.3 | 2390.1 | 2568.8 | 2887.2 | 3358.1 | 39754
Ref. 7 | 2313412369.2 | 2643.7 | 2851.5 | 3303.1 | 38%4.9
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Fig. 3 Freguency-speed diagram for CD-ROM
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Fig. 4 Frequency-speed diagram for RR CFRP disk.
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Fig. 5 Frequency-speed diagram for CR CFRP disk.
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