The Geometrical Analysis of the Response and the Stiffness Matrix of a
Wire Type Actuator in the Optical Disc Drive
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ABSTRACT

This paper presents the geometrical methodology to decouple the vibration modes of an
elastically supported single rigid body in three-dimensional space. It is shown that the vibration

modes can be decoupled by placing the center of elasticity at suitable locations and thereby

yielding the plane(s) of symmetry for the given stiffness matrix. The developed methodology has

been applied to the actuator supported by the 4-wire suspensions in optical discs, which has one
plane of symmetry. For this numerical example, the axes of vibrations have been computed and
illustrated with the natural frequencies. The forced response at the objective lens is represented

and its geometrical interpretation has been explained as the mutual moment between the axis of

vibration and the applied wrench times the line coordinates of the axis of vibration.
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(b) Dimension of wire location

Fig. 1 Wire type actuator
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{a) One plane of symmetry (b) Two planes of symmetry

Fig. 2 The axes of vibration with planes of symmetry
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Fig. 3 The mutual moment of two lines
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Table 1 Properties of the actuator

m 0.63 x 10™ kg d 0.1 mm

Iy 1455 x 10™ kgmm® | L 10.8 mm

Iy 2071 x 10° kgmm® | L 56 mm

1, 823 x 10° kgmm® | In 1.21 mm

E 400 Gpa Ly, 1.59 mm
O. y ) 1992.1Hz

)) F 54.8
z 90.7Hz Hz

Ps

\4.8]—{2

(a) Isoview of the axes of vibration

L 5647.7
Iy
0214 20
S 90.7 Hz
__@_69_‘ ‘ z {\( ‘
1992.1H|G  F 0.19 0.2
< “E ®
i 5.4 548 Hz
t 54.80 Hz unit : mm

(b) y-z view

Fig. 4 The axes of vibration
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Fig. 5 The transfer function in the tracking direction
(x-axis)
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