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Shock Analysis of Optical Disk Drive Considering Rotational Effect
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ABSTRACT

SIL-based optical disk drive will be promising candidate of next-generation storage devices. However, a near-
field optical disk drive requires the robustness to external shock because of extremely small gap between SIL and
media. Especially, high-level shock damages permanently to SIL and it makes difficulties in general application.
To study the likelihood of failure, the shock analysis must be performed over all others. This research explores the
dynamic characteristics of rotating disk through FEM which is compared to analytical solution and experimental
modal analysis. We also develop the finite element model of an optical disk drive, which includes rubber mounts,
sled base, rotating disk and pickup assembly, and simulate the shock response.
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Elements Nodes
1315
4115

61

14

Element Type
Shell Element
Solid Element(8Node)
Beam

6219

Line Element(Spring-Damper)

w2 A9 B a4 A3

Natural Frequency[Hz] FEA EMA

Bouncing Mode 42.16 37.47

Sled Base
with
Rubber

Rolling Mode 48.81 47.57

Pitching Mode 97.11 89.10

Pickup Bouncing Mode 67.193 66.70
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