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Abstract

This paper relates to the flexural vibration analysis of the hard disk drive (HDD) spindle systems by
means of the finite element method. In contrast to previous researches, every system component is here
analytically modeled taking into account its flexibility and also the centrifugal effect particularly for the
disk. To prove the effectiveness and accuracy of the proposed method, commercial HDD spindle
systems with two and three identical disks are chosen as examples. Then, their major flexural natural
modes are computed employing only a small number of element meshes as the shaft rotational speed is
varied, and compared with the numerical or experimental results.
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Fig. 1 Hard disk drive spindle system
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Table 2 Natural frequencies at 7200 rpm

Comp. Exp. Error
Mode Shape

Pl | mg | 1]

1 Ist coupled,B 385 392 1.78

2 (20) B 518 496 4.2

3 1st coupled,F 621 616 0.8

4 3.0 B 857 832 2.9

5 2.0) F 939 968 2.1

6 (40) B 1503 1472 2.0

7 (30) F 1563 1536 1.7

8 50 B 2392 2352 16

9 40 F 2455 2408 19

10 (60) B 3491 3432 1.7

i1 60 F 3570 3520 14

12 60 F 4905 4840 1.3
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