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ABSTRACT

In order to modify flexible mode frequencies, finite element analysis is applied for a
lens-holder in pick-up actuator. Several design parameters like shape and local dimension of

a lens-holder were selected adequately and sensitivities of the design variables for vibration
modes were obtained by FE analysis and this result was used for updating FE model. A
sensitivity matrix between the natural frequencies and the design variables was calculated
by finite difference method. By comparing the calculated natural frequencies with target
frequencies, modification of the design variables was acquired and used for improving FE
model. Calculated natural frequencies after several iterations by FE analysis coincided with

target frequencies and the errors between them were minimized.
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Table 1 Sensitivity Matrix of the natural Table 3 Design variables in modal tuning
frequencies for the design variables. iteration.
v 9 3 4 5 pv | 1 |2 | 3 4| 5| 6|7
Ml\(:[(i)edel 7020 o147 2160 . 5400 Mode 1| 0.063 | 0.132 { 0.217 { 0.310 | 0.414 { 0418 | 0415
Mode 2 | 0.200 | 0.400 | 0.600 | 0.800 { 0.999 { 1.016 | 0.992
Mode 2 | 4800 | 8387 | 1160 | 3760 | 34533 Mode 3 {-0.071 | -0.136 [ -0.210| -0.283 | -0.334 | -0.378{ -0.362
Mode 3 | 1480 | 21800 | 6480 | 16300 | 8767 Mode 4 |-0.090(-0.188]-0.327|-0.4801{-0628| -0.672|-0.662
Mode 4 19680 | 22307 | 30200 3480 786.7 Mode 5§ 0.023 | 0.058 | 0.089 | 0.125 | 0.178 | 0.178 | 0.180
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Table 2 Natural frequencies of suspension system in modal tuning iteration.

target] O jervor] 1 lerror}] 2 Jervor} 3 Jerror}] 4 Jerror] 5 Jjerror] 6 |error] 7 Jerror
1 |14983113621-9.09]13835|-7.66] 14071 {-6.48] 14307 | -4.51| 14618 | ~2.44] 14990 | 0.05 [ 14973 {-0.07| 14953 | ~0.20
Mod 2 |17985]16350(-9.09] 16648 | -7.43{ 16982 | -5.91| 17294 | -3.84] 17650 | -1.86{ 17988 | 0.02 | 17993 | 0.04 {17814}-0.95
e
3 }19354]17595|-9.09]17975|-7.13] 18591 | -4.10] 18905 | -2.32] 19141 | -1.10} 19419 | 0.34 | 193761 0.11 | 19371 (-0.09
4 }24686]224421-9.09]| 22742 |-7.87]123250 | -6.18| 23717 | -3.93| 24201 | -1.96] 24788 | 0.41 | 24691 | 0.02 | 24598 -0.36
Mass (%) 100 100.58 101.27 101.96 102.79 102.03 10374 103.81
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Fig. 5 FRF comparison in lens-holder.
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Fig. 6 FRF comparison in pick-up actuator.
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