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Development of Structural Design Method for Twisted Wires Suspension
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Copper alloy suspension wires are used in optical pickups and image stabilization mechanisms of mobile cameras. The
durability of the suspension wire used in mobile cameras is greatly affected by the increase in the weight of the lens part
due to the high image quality of the camera. Therefore, there is a need to improve the durability of the wire. In this study,
the stress reduction effect of the twisted wires suspension are investigated using finite element method (FEM) analysis. In
addition, a practical equation is obtained to facilitate the structural design. From this study, and the following conclusions
were obtained. In contrast to the conventional single—wire structure, the twisted wire structure enables a significant
reduction in the stress generated while maintaining the stiffness. A simple formula that approximates the results of many
FEM analyses was proposed. This enables rapid product design.
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Table 1 Analysis condition.

Analysis number No. | AISE) 2 | 3| 4|5 |6 |7 |89 |1w|n|12|13]|14]15
Twisting pitch P /mm 1 | 15]05[025]0.125) 1 |0.125| 1 |o.125| 1 [o125| 1 [o125| 1 |0.125
Diameter of wire d /mm | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.01 | 0.01 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02
Suspension length L /mm | 2.5 25 [ 25 |25 |25 |25 |25 4 4 25 | 25|25 |25 |25 |25
Number of wire n 4 4 4 4 4 4 4 4 4 4 4 4 4 3 3
Young‘s modulus E/MPa | 115 | 115 | 115 | 115 | 115 | 115 | 115 | 115 | 115 | 57.5 | 57.5 | 115 | 115 | 115 | 115
Displacement ¢ /mm 03 [03]03]03]03]03 0303 03] 03]03015[/015]03]03
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Table 2 Suspension shape in each pitch P.
(L=2.5 mm, d=0.02 mm, n=4)

Pitch P

1.5 1 0.5 0.25 0.125
/mm

Appearance

S 6/ 0 0

C=28.3

End shape C’°

Clum | C=28.3

C=284 | C=30.2 | C=40.2
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Fig. 2 Example of FEM analysis result.
(L=2.5 mm, d=0.02 mm, n=4, P=1 mm, E=115 GPa)
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Fig. 3 Effect of pitch on stress and rigidity.
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Fig. 9 Stress reduction effect of twisted wire.
(L=2.5 mm, E=115 GPa)
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