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Optimal Design of the Plate Spring Suspension in an Optical Pickup Actuator
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ABSTRACT

This paper proposed an optimal plate spring design for the optical pickup suspension. This method

requires an analytic solution of plate spring suspension and it can be obtained by Castigliano's

theorem and moment equilibrium. However, it is very complex due to the many design variables

coupled and some constraints such as pitching angle in focusing motion caused by the characteristics

of plate spring. Because of the complex formulation of the analytical solution that is used as the

design objective, the genetic algorithm is used to find the optimal design value satisfying design

constraints.
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Table 1 Bobbin size and spring material properties

Bobbin-width | Bobbin-height E \Y
3e-3mm 2e-3 mm 209 GPa 0.3
Table 2 Design variables (unit : mm)
L; L, Lj Ly Ls w t
13 03 13 05 11 0.1 007
Table 3 Verification of the focusing and
tracking sensitivities (unit : mm/N)
FEM Analysis Error(%)
Focusing DC 1.34 1.275 4,85
Tracking DC 2.276 2.285 0.395
Torsional DC | 0.3069 0.3246 5.76
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Table 5 Optimized design variables (unit : mm)
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Fig.8 Scheme of penalty functions 0143 | 015 | 0134 | 0101 | 0.0512 | 005
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