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Analysis of lever actuator for the optical disk

Chang Soo Han* (KIMM} and Soo Hyun Kim** (KAIST)

ABSTRACT

The proposed lever actuator has no friction and mass balance characteristics in motion, which are adapt to high-speed and
high-density opiical disk system. This paper discussed about the theoretical analysis of the lever structure. The modeling of
the lever actuator is found Using the Newton’s method, the motion of equation is deduced through the constraint equations
and equilibrivm equations in three directions (focusing, tracking and tilting). From the above analysis. we know that the
shape of the hinge 15 the very important parameter on determining the performance of the lever actuator, and the actuator has
the Znd order systemn characteristics, And the first resonant frequency in transmissibility is dependent to the rigidity of the
lever while the first transmissibility resonance of conventional actuators is dependent to the first natural resonance of thase

actuators. This means that the lever actnator is more stable 1o the external vibration.
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Fig.1 Concept design of the lever actuator
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Fig. 2 Definition of the symbol in flexure hinge
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1: hinge heigin, w: hinge thickness, R hinge radius

E: elastic modulus, G- shear modulus, k: geometric
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Fig. 3 The modeling of lever structure
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Fig. 4 Freebody diagram of the lens holder
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Fig, 3 Freebody diagram of the lever
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Fig. 6 Freebody diagram in case of base vibration

A7e 3o B 2% BAAL ol gd ez

il

22 WA (Laplace Transform)y2 53 #AQ#+g
s The A go] Tl
Ew_: (M152+K=22XK211 ‘K:m)'Kzl:(K:zl _‘I(:Z’.Z) (20}
z, M,87 Ky M7 1 K L b KK o
Z (M15 +KIIXK121 221) Kvl(K:n"an) (21)
3 Ms?+ K ,IXM 3 +L,,1) KK 5
o)A AL, F Avlel dd Rre Aol
U FAels Zyi=1, ZyF=1 o] ol iy
HEe dlEl FFke

WA gs A%

2.1 BB TE212] ol2H §Y
T AY TETlIe o8 iR 20 o8 75 A4
ol th2A dA el g, Fuid 3 Agaia
9 AeE ol a¥ A0 A Foaw, =
Y (sland-alone)2] AS= 7pAe] F1E Fas 4
A Wk "o 2Ea Ja“:li‘::' o] HA&Erg o
20 Fsdsd we F @y FEre g9 o
E AAEE 7hAeR W9 mekd d 4 2as %
B 7ol 2 AA Pt Geate BAE Ay
Ba7 et ol S H5) ALEH AT P(Re-
w2l B4AE G 2ok
Table 4-1. Speclﬁcatmns of Be-Cu (C1720-1/4HM)
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Description Abbreviation Value
Elagtic Modulus E 1.1x 10°[N/mm?]
|

Density p 8.23[a/cm’)
Poisson’s ratio v 0.3
Tensile Strength G, 1205[N/mm>

: ; ! 1
Yield Strength a, B95[N/mm°] |
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Tigure 9. Transmissibility of the lever actuator
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