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Shock Response Analysis of the Optical Disk Drive in Consideration
of Disk and Pick up
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ABSTRACT

As the optical disk drives are designed for portable and hostile environment, they have a possibility
to miss the track and not to read the data. The shock response of optical disk drives must be
analyzed. This research shows the shock response analysis of the optical disk drive. The optical disk
drive is modeled as the lumped parameter system in consideration of the pickup and the disk. The
lumped parameter model is compared with finite element model in order to verify results. Finally,
shock responses are compared with the change of the shock magnitude and the duration.
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Table 1 Physical properties of spring and damper

) ki [N/m] kz [N/m] k3 [N/m]
Stiffness
440 4260 3160
ci[Ns/m] | c[Ns/m] | c¢3[Ns/m]
Damper
475 475 3.88

Table 2 Mass and moment of inertia of the

system
Mass [kg] | Lualkgm®] Iy[kgm®]
w/o disk | 0155 093x10™ 0.19x10°
Disk 0.170 0113x10° | 0.2199x107
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Fig.3 FE model with 4-wire actuator

Table 3 Number of elements and nodes

Elements Nodes
Shell63 1320
Solid45 3027
5535
Beam4 62
Combinl4 3
Table 4 Comparison of natural {frequencies
between FE model and lumped
parameter model
FE model| Lumped o
(Hz) model(Hz)
1™ mode 44 429 44726 Deck bouncing
2" mode | 50.885 50.209 Deck rolling
3" mode 53.456 52.885 Pick up focusing
47 mode 85.701 89.198 Deck pitching
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Fig.5 FE model with the pickup and the disk

Table 5 Comparison of natural frequencies
between FE model and lumped
parameter model

FE model | Lumped 3
(Hz) model(Hz)

1" mode | 42870 43419 Deck bouncing
2" mode | 47.343 46.469 Deck rolling
3 mode | 51.790 - Pick up tracking
4™ mode | 52.390 52.326 | Pick up focusing
5" mode 74.039 80.2289 Deck pitching
6" mode | 83997 - Pick up rolling
7" mode | 123.079 - Disk (0.1)

8" mode | 130.794 - Disk(0.1)

9" mode | 140.162 130.186 Disk(0.0)

10" mode| 150.096 - Disk(0.2)

1" mode| 150.145 - Disk(0.2)
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