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DYNAMIC CHARACTERISTICS OF SPINNING DISK VIBRATION

INFLUENCED BY CENTRIFUGAL AIRFLOW
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Abstract

A study on dynamic characteristics of rotating disks in magneto optical disk drives is presented. Natural
[frequencies of rotating disks are investigated experimentally and numerically. The frequency response and
critical speeds of the ASMO disk are discussed. The characteristics of airflow around the disk and their
effects on disk vibrations are also investigated. It is found that the numerical calculation of the natural
frequencies of rotating disks agrees well with the experimental results. The airflow around the disk in the
cartridge affects the characteristics of the disk vibrations to reduce the modal frequencies of the disk. The
experiment shows that negative vertical offsets of the disk in the cartridge possibly increase the vibration
amplitudes. As being influenced by the geometry of the cartridge, the rotation of the disk causes an

asymmetric airflow in the presence of window.
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Fig.2 Picture of experimental set-up
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Table 1. Modal frequencies of a stationary ASMO disk

Frequency [Hz]
Mode ASMO disk DVD disk

FEM Experiment Experiment

1 o.1) 67.4 66 92

2 (0.0) 70.0 72 110

3 (0,2) 80.3 88 142

4 (0,3} 1376 160 292

5 {0.4) 2324 272 512

6 {0,5) 355.1

7 (1,0) 4421 454

8 (1,1} 462.5 488

"nh(%l) 0 ©3

B

Fig.4 Typical Compliance FRFs of the ASMO
and DVD disk
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Fig.5 Modal frequencies of rotating ASMO disk

23923 A5 dgd F7] fF &£

FHE A Yol A F7] FrEol t4F 5 vAE
B otdlr] Hlato] 2] £33 g Ao &
As A2 g ZAEUG FFER A Uloll A v 2=Aa9]
3 fxo] g FJE Figloll =A 3o
ZHEF A Yol A )23 9] QX Al(offset) >+ Imm <]
HYE 22 F 531 02mm¥ FUAA AP S F9
itk J7bA A ol g F AE 7
&4 Fig6ol =A AT Figlol A3 2 L Ao
&9 Wgoz A FS a3z JdF AFFo]

24 Flsle AL 2" 32T 4
ojg 3t A2 st tyaAg o F oA
F7)1g8ol A A REAY F7|¢Y B
o 3 A dEatd sigste #3171 9K and-
clamping force @ ]2l 2-83817] WEQ Ao
2 3o

05§

—> 01 Bos WOS
Tt Wrtiwl oieat o]\ 04 Q02 WOY
+ : Rosktive cllesfionsrcis regrlic hasc) 0o p-o1 W02
075 Naguthve oo iowerch qptical plcie gy 0-04 806 W08
E _ ) . ) /\‘:/
025 ;
’l | | I”Ilul”“”
0 31 4 B L g H
150 2100 2400 fca0d] 30
Rutating speed fromy

Fig.6 Typical vibration amplitudes of rotating ASMO
disk versus vertical offset of the disk in the cartridge
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Fig.7 Typical vibration amplitudes of rotating ASMO
disk versus tangential tilt angle of the disk in the
cartridge
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Fig. 8a,8b Velocity vectors of the rotating airflow above
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