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Experimental Verification for Transverse Vibration Behavior of a Spinning Disk
' with Torque Variation

Kee-Nyeong Lee*, Eung-Soo Shin®, Ock-Hyun Kim"

{ Abstract I

This paper intends to identify experimentally the relationship between transverse vibration behavior of a spinning
disk and high-frequency fluctuation in the driving torque. A testrig has been developed using a CD-ROM disk, a
driving motor with torque-varying capability and a power transmission belt and a laser vibrometer was employed to
measure the transverse vibration displacements of the disk for a certain range of the spinning speed. The results show
that the spinning speed and the magnitude and frequency of the torque fluctuation affect the stability of the disk.
In other word, the torque fluctuation causes the instability of the disk at several ranges of the spinning speed below
the critical speed and its effects become larger as the disk spins faster or the magnitude of torque fluctuation becomes
bigger. The experimental results are found to be in good agreement with analytical estimation.
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Table 1 Geometric and material properties of a

CD-ROM drive .

Properties Numerical values
Inner radius(b) 15mm
QOuter radius(a) 60mm

Thickness(h) 1.2mm

Density(p) 1220kg/mm’

Young's. modulus(£) 2.2x10°N/m’
Poison ratio(v) 03
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Table 2 Natural frequencies of a CD-ROM drive(in Hz)

. . ©n | 0o | ©02
1
Spinning velocity(S20) mode | mode | mode
0 Numerical 121 126 153
pm Experimental 118 128 153
K Backword 84 71
Numerical 136 ———
3000 Forward 184 271
pm . Backword | 79
Experimental 133 -
Forward 176
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