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A Study on the Modal Analysis of Suspension Assembly
by Finite Element Method
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ABSTRACT

Vibration problems in the Hard Disk Drive which is magnetic recording device have been raised

gradually while HDD is required high density and low access time. As a typical thing, lateral

bending or sway mode of supension causes tracking error, and therefore it 1s necessary to identify

the accurate vibration characteristics of that mode. In this study, as the solution of vibration

problem, decoupling sway mode and vicinity mode 1s dealt with. Shifting sway mode to high

frequency region is studied.
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Table 1 Variation of natural frequency due to

Young's modulus change (unit : Hz)

Young's| Bend. | Tor. | Sway | Bend. | Tor. { Bend.

modulus| 1st Ist 2nd 2nd 3rd
1.91 | 2414 | 4805 | 1078 | 7110 | 1032111753
1.93 | 2703 | 4750 | 3415 | 7149 | 10375111814
1.95 | 2566 | 4713 | 2112 | 7185 | 10425 | 11876
1.97 | 2601 | 4781 | 3000 | 7222 | 10474 | 11937
1.99 | 2882 | 4841 | 4344 | 7259 | 10534 | 11997
2.01 | 2530 | 4730 | 3031 | 7295 {10584 | 12057
2.03 | 2623 | 5072 | 2602 | 7332 | 1063512118
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Table 2 Variation of natural {requency due to rib

height change (unit ; Hz)

Rib | Bend. | Tor. | Sway | Bend.  Tor. | Bend.
Height: 1st Ist 2nd © 2nd 3rd
0.65 | 2460 | 1566 | 2698 | 6986 | 10252 | 11611
0.66 | 2676 | 4922 | 2990 | 7042 | 10298 | 11681
0.67 | 2689 | 5073 | 3449 | 7096 | 10324 | 11745
0.68 | 2703 | 4750 | 3415 | 7149 | 10375 | 11815
0.69 | 2950 | 5009 3433 | 7199 | 10414 | 11878

0.70 | 2672 | 4907 | 3516 | 7219 | 10443 | 11940

0.71 | 2670 | 4678 | 3722 | 7297 | 10473 12000
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Table 3 Variation of natural frequency due to

thichkness change (unit : Hz)

Thickness Bend.r Tor. | Sway |Bend.| Tor. ;Bend.
Ist | 1Ist ond | 2nd | 3rd
0072 | 2502 | 4543 | 1990 | 6711 | 9800 | 10992
0.074 | 2655 | 4528 | 3852 ' 6825 | 9945 | 11201
0.076 | 2535 | 4820 | 2017 | 6936 | 10087 | 11410
0078 . 2542 | 4760 1147 | 7043 | 10227 | 11614
0.080 | 2703 | 4750 3415 | 7149 | 10375 | 11814
0.082 | 2441 | 4749 | 3426 | 7250 | 10515 | 12012

0.084 = 2543 | 4778 | 1686 | 7350 10639 | 12206
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