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Optimal Design of Micro Actuator Plate Spring Considering Vibration Characteristic
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ABSTRACT

Recent issue of optical actuator is applying to mobile device. It leads actuator to become smaller than conventional type.
This paper proposes the design of micro actuator plate spring and analysis of its vibration characteristic. Considering
natural frequency of spindle motor, 1st and 2nd eigenfrequency of micro actuator must avoid its natural frequency. First,

magnetic circuit is designed by using fine pattern coil and magnetic force is acquired by simulation program. Then, concept
design is achieved by topology optimization. From concept design, micro actuator plate spring is embodied through
DOE(design of experiment). Finally, considering vibration characteristic simultaneously, optimal plate spring design is

determined by RSM(response surface method).
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(a) Top view
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(b) Side view

Fig. 1 Micro Actuator Model

Fig. 2 Magnetic flux vector of Micro Actuator
simulation by ANSYS
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Fig. 4 Smoothing and Modify
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Fig. 5 Design variables

Factor & Eactor B Factor C
1 1 1.75mm 1 1mm 1 0. 1mm
2 1 1.75mm 2 2mm 2 0.2mm
3 1 1.75mm 3 3mn 3 0.3mm
4 2 3.25mm 1 lmm 2 0.2mm
5 2 3.25mm 2 2mm 3 0.3mm
[ 2 3.25mm 3 3mm 1 0 lmm
7 3 4 7bmm 1 1mm 3 0 3mm
g 3 4, 75mm 2 2mm 1 0 1lmm
] 3 4. 75mm 3 3mm 2 0.2mm
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Fig. 5 Design variables
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Ereguency
1st 2nd 3rd

174,59 177,78 406,36

175,70 178,13 410,01
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183.88 192,22 439,19

173.97 176.35 403,67

174,63 176.39 04,67
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Fig. 6 Central Composition Design and Result
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st 2nd 3d
Wire tpye 169,50 Hz ] 170.25 Hz | 383.57 Az
Plate spring type 171,72 Hz| 171,88H=z | 408,37 Hz
Percentage of 120% | 0.95% 6.06%
frequency increasing

Fig. 7 Final Result by Optimization
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Fig. 8 Optimal Model
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(a) The FRF of Focusing
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(¢) The FRF of Tracking
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Fig. 8 FRF and Phase angle of Final Model
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