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Design and Analysis of Swingarm Type Rotary Actuator for Micro ODD
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Abstract

Recently the trends in information storage devices need small size, mobility, high capacity, and
low power consumption etc. To satisfy those, the development of high performance actuator is an
important issue. Compared with general linear actuator for optical disk drive, swingarm type
rotary actuator is suitable to design in small form factor and has fast access time for random
access.

Swingarm actuator is designed considering the structural problem and the actuating force of
VCM(Voice Coil Motor). The increase of mass caused by optical components makes vibration
problems of swing-arm, therefore resonance frequency should be increased and inertia has to be
reduced. ANSYS FEM tool is employed in optimizing swingarm. The VCM is designed using 3-D
electro-magnetic analysis, and parameters of magnetic circuit are determined to make large flux
density. The large flux density enables to achieve low power consumption. VCM holder is
designed to get the mass balance of total actuator and this balance reduces the magnitude of
critical mode relative to pivot bearing. It is expected that swingarm type rotary actuator designed
by this method is available to variable type of micro optical disk drives.
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Fig 1. The scheme of the swingarm type actuator
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Fig 2. Initial model and Final model
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Table 1. Material properties of Swingarm

Young's PoissonT

Modulus | Ratio
LD/PD | Bulk St | 233%/em3 | 165Gpa 0.2

Material | Density

Optical | Fused Silica| 22g/cm™3 | T0Gpa 0.17

BOU | Composition | 223g/cm™3 | 9375Gpa | 018

Mirror { Fused Silica| 22g/cm™3 §  75Gpa 033

Plate | Aluminum | 2/00g/cm™3} 69Gpa 017
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Fig 3. Design Parameter
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Fig 4. Iteration of frequency and inertia

Table 2.5 A 474 159 44 d54 §
e WEE »naFa
| Initiat Final
Hieght 09 mm 1.3 mm
Rib Width 3.2 mm 3.2 mm
Rib Thickness | 0.25 mm 0.2 rum
Rib Position 12.6 mm 12.72 mm
HBottom Width 2.0 mm 193 mm |
Wing Width 0.4 mm 08 mm
Cantilever 4432 Hz 5854 Hz
Sway 15165 Hz 18423 Hz
Inertia 08TE-2kgmm2 | O8E-Zkgmm’2
Table 2. Optimal design result
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Fig 7. Total actuator with coil
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FEM Experiment| Error
Cantilever | 5.0 KHz 4.7 KHz 6%
Sway 14.8 KHz 13.2 KHz 10%

Table 3. Resonance Frequency and Error
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