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Semi-finite Element Analysis of Rotating Disks Reinforced at Rim
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ABSTRACT

In order to increase the critical speed of rotating disks of which functional material could not be
changed such as in optical and magnetic data storage disks, a new disk with a rim reinforced by
composite material is proposed and its concept is verified by numerical analysis. Stress distributions are
found for the rotating disk composed of two annular disks of which materials are isotropic inside and
orthotropic outside. Dynamic equation is formulated in order to calculate the natural frequency and critical

speed. For the solution of lateral vibration,

a rotational

symmertry condition is applied along

circumferential direction and a finite element interpolation with Hermite polynomial is performed along the
radial direction to obtain a proper solution. According to the results, reinforcing a disk at rim makes
critical speeds drastically increased, and induces a buckling phenomenon in mode (0,0) which occurs over

the lowest critical speed.
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Table 1 Material properties

PC(polycarbonate) CFRP(T300/N5208)

2.2 GPa 181.0 GPa

2.2 GPa 10.3 GPa

0.797 GPa 7.17 GPa

0.38 0.28

1220 kg/m’ 1600 kg/m’

Table 2

Natural frequencies(Hz) of non-rotating disks
for reinforced radii

Ar

(mm)

Natural frequency of modes

0,00 | (0,1) | (0,2) | (0,3) | (04) | (0,5

131.7 | 125.0 | 1523 | 273.5 | 468.1 | 718.0

148.5 | 127.1 | 196.6 | 492.7 | 941.4 | 1481.9

157.5 | 1282 | 228.1 | 624.1 | 1173.5 | 1752.0

163.4 | 128.8 | 253.0 | 722.8 | 1330.1 | 1909.6

168.0 | 129.3 | 273.8 | 803.4 | 1451.4 | 2029.0

171.8 | 129.8 | 291.6 | 872.4 | 1554.8 | 2133.6
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